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1 .1      Geologic  Program 


The  activities  occurring  under  the  geologic  program  during  the 
quarterly  reporting  period  involved:   (1)  completing  revision 
of  tract  stratigraphic  correlations  and  zonal  resource  maps 
based  on  new  assay  data;  (2)  sample  preparation  of  1116  feet 
of  core  split  from  corehole  G-S  7  by  the  USGS  for  quantitative 
analysis  of  nine  trace  elements,  and  (3)  completion  of  the  84 
Mesa  middle  A-groove  structure  map.  Other  tasks  for  the  most 
part  have  been  completed.  Table  1.0-1,  page  1.0-3,  is  an 
index  showing  in  which  previous  progress  reports  results  of 
these  tasks  have  been  presented. 

Revision  of  tract  stratigraphic  correlations  and  zonal  resource 
maps  was  required  when  new  Fischer  assay  data  were  obtained  of 
core  samples  from  the  Gulf-Standard  (Indiana)  corehole  program. 
The  new  assay  data  is  a  result  of  earlier  check-assaying  of  45 
samples  from  coreholes  G-S  4-5  and  G-S  6  which  indicated  that 
the  entire  stratigraphic  interval  from  the  R-2  zone  through 
the  R-5  zone  required  reassaying  in  each  of  the  holes.  In 
addition  to  these  reassays,  short  core  intervals  from  holes  G- 
S  2-3,  4-5,  and  6  which  had  been  initially  withheld  from 
Fischer  assay  for  rock  mechanics  testing  were  released  for 
assay  and  assays  completed.  This  combination  of  new  assay 
data  constituted  the  basis  for  the  geologic  revisions. 

The  new  assay  data  resulted  in  slight  revision  of  zonal 
boundaries  in  the  northeast  part  of  Tract  C-a.  It  also  caused 
zonal  resource  map  changes  in  the  same  general  area.  Although 
some  zonal  oil  shale  grades  changed  significantly,  the  overall 
resources  of  the  tract  were  only  slightly  affected  because 
some  zonal  grades  increased  while  others  decreased,  thereby 
compensating  for  one  another. 

Appropriate  revisions  were  made  to  the  tract  correlation 
network  which  consists  of  sets  of  density  log  cross  sections 
and  oil  shale  grade  histogram  log  cross  sections.  Revised 
cross  sections  have  been  submitted  to  the  AOSS.  The  revision 
of  zonal  resource  maps  was  completed  and  also  submitted  to  the 
AOSS. 

A  1,116  foot  core  split  from  corehole  G-S  7  was  submitted  to 
the  USGS  for  quantitative  analysis  of  nine  specific  trace 
elements.  The  nine  trace  elements  are  vanadium  and  molybdenum 
together  with  the  following  seven  trace  elements  which  were 
included  in  the  original  Rio  Blanco  analyses  program:  antimony, 
arsenic,  boron,  cadmium,  fluoride,  mercury  and  selenium.  For  * 
the  purpose  of  direct  comparison  between  the  results,  the  USGS 
analyses  will  be  conducted  on  composite  core  intervals  identical 
to  those  Rio  Blanco  had  analyzed.  The  USGS  will  furnish 


1.1-1 


representative  and  sufficient  sized  splits  of  the  composite 
samples  to  Rio  Blanco  in  the  event  that  Rio  Blanco  should 
decide  to  run  additional  check-analyses  on  the  composite 
splits.  Additional  checking,  if  done,  may  resolve  variations 
in  analysis  results  due  to  sample  preparation,  sample  con- 
tamination, difference  in  lab  procedures,  etc.  At  the  end  of 
this  quarterly  reporting  period  (August,  1976)  analyses  of 
trace  elements  by  the  USGS  have  not  yet  been  completed, 
however,  sample  preparation  has  been  completed  and  analysis 
should  begin  soon.  Results  will  be  reported  in  future  progress 
reports  as  they  are  obtained. 

The  84  Mesa  middle  A-groove  structure  map  was  completed 
during  the  quarterly  reporting  period  and  transmitted  to  the 
Area  Oil  Shale  Supervisor.  The  map  is  a  compilation  of  all 
subsurface,  photogeologic,  and  surface  geologic  mapping  con- 
trol gathered  to  date  by  RBOSP  in  the  area  of  the  proposed  84 
Mesa  off-tract  disposal  site. 
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1.2      HYDROLOGIC  PROGRAM 

The  purpose  of  the  surface  and  subsurface  hydrologic  baseline 
program  being  conducted  on  Tract  C-a  for  the  Rio  Blanco  Oil  Shale 
Project  (RBOSP)  is  to  establish  baseline  data.  These  data  in- 
clude: precipitation,  stream  flows  and  quality,  alluvial  aquifer 
monitoring  and  water  quality  analyses,  and  deep  oil  shale  aquifer 
monitoring  and  water  quality  analyses. 

RBOSP  Progress  Report  8  submits  to  the  AOSS  the  hydrologic  data  - 
gathered  or  received  during  the  period  of  June  through  August, 
1976.  This  hydrologic  report  is  submitted  in  two  parts:  The 
Interpretive  Text  and  a  Raw  Data  Volume.   In  the  Interpretive 
Text  Volume  the  text,  tables,  and  figures  are  the  result  of  the 
data  gathering  program.  The  Raw  Data  Volume  contains  the  actual 
data,  most  of  which  is  in  a  computer  printout  form. 

The  following  is  a  brief  summary  of  the  previous  Quarterly  Reports; 

§  Progress  Report  2  -  Contains  data  from  the  drilling 
program; 

•  Progress  Report  3  -  Contains  data  obtained  during  the 
formal  pumping  tests; 

•  Progress  Report  4  -  Contains  a  detailed  hydrologic 
evaluation  of  the  data  gathered  to  that  point  in  time; 

•  Progress  Report  5  -  Summarizes  the  annual  hydrologic 
data  for  calendar  year  1975; 

•  Progress  Report  6  -  Contains  data  and  the  interpretation 
for  the  sixth  quarterly  period; 

•  Progress  Report  7  -  Contains  data  and  the  interpretation 
for  the  seventh  quarterly  period. 

The  hydrologic  program  began  in  the  spring  of  1974.  These  data 
have  been  used  in  both  environmental  and  engineering  studies. 
Analyses  of  the  water  quality  data  to  date  indicate  that  the  water 
will  be  of  sufficient  quality  to  be  used  in  mining  and  processing 
related  to  oil  shale  development. 


RBOSP  PROGRESS  REPORT 


- 


- 


1-2.1     SURFACE  WATER  MONITORING  STATIONS 

RBOSP  has  contracted  with  the  Colorado  River  Water  Conservation 
District  to  have  the  Water  Resources  Division  of  the  USGS  con- 
struct and  monitor  a  total  of  eleven  stream  gaging  stations  and 
six  rain  gaging  stations  on  or  near  Tract  C-a.  Previous  RBOSP 
Progress  Reports  described  the  operation  of  these  monitoring 
stations.  Of  the  eleven  stream  gaging  stations,  seven  monitor 
all  significant  drainages  associated  with  Tract  C-a,  while  the 
remaining  four  stations  monitor  stream  flow  from  the  site  of  the 
proposed  processed  shale  disposal  site  on  34  Mesa.  The  three 
storage  type  rain  gaging  stations  are  located  on  Dry  Fork,  on 
Box  Elder  Gulch,  and  on  Corral  Gulch  near  the  west  line  of  Tract 
C-a.  Rainfall  intensity  and  recording-type  rain  gaging  stations 
are  located  near  the  drainage  divide  of  Cathedral  Bluffs,  on 
Stake  Spring  Draw  near  the  confluence  with  Corral  Gulch,  and 
on  Yellow  Creek  near  White  River. 

Table  1.2-1  gives  the  USGS  identification  numbers  and  locations  of 
the  eleven  stream  gaging  stations  and  the  six  rain  gaging  stations. 
Table  1.2-2  shows  the  data  collection  schedule  for  stream  gaging 
stations. 


[  RBOSP  PROGRESS  REPORT 


TABLE  1.2-1 

LOCATION  AND  USGS  IDENTIFICATION  NUMBERS 
FOR  STREAM  AND  RAIN  GAGING  STATIONS 


Q 


USGS 
Identification 
Number 

09306237 
09306235 
09306240 
09306242 
09306230 

09306255 
09306241 
09306248 
09306250 
09306246 
09306244 


LOCATION 


Dry  Fork  near  west  line  Tract  C-a 
Corral  Gulch  near  west  line  Tract  C-a 
Box  Elder  Gulch  near  west  line  Tract  C-a 
Corral  Gulch  east  of  Tract  C-a 
Stake  Springs  Draw  near  confluence  with  Corral 
Gulch 
Yellow  Creek  near  White  River,  Colorado 
Rinky  Dink  Gulch  near  east  line  Tract  C-a 
Upper  Big  Duck  Creek  north  of  84  Mesa 
Lower  Big  Duck  Creek  north  of  84  Mesa 
Tributary  to  Yellow  Creek  east  of  84  Mesa 
Corral  Gulch  south  of  84  Mesa  (near  84  Ranch) 


09306235 
09306237 
09306240 


STORAGE-TYPE  RAIN  GAGES 


Corral  Gulch  near  west  line  Tract  C-a 

Dry  Fork  near  west  line  Tract  C-a 

Box  Elder  Gulch  near  west  line  Tract  C-a 


09306230 

09306255 
No  number 


RAINFALL  INTENSITY  AND  RECORDING  RAIN  GAGES 

Stake  Springs  Draw  near  confluence  with  Corral 

Gulch 
Yellow  Creek  near  White  River,  Colorado 
Cathedral  Bluffs  located  in  NW%,  NW%,  Sec. 14 

T2S,  R100W 


TABLE  1.2-2 
DATA  COLLECTION  SCHEDULE  FOR  STREAM  GAGING  STATIONS 


Continuously  or  Automatically 

Flow  Rate 

Sediment  Discharge 
Temperature 
Specific  Conductance 

Periodically 

Storage  Rain  Gages 
Recording  Rain  Gages 
Rainfall  Intensity  Gages 

Monthly 

Water  Samples  Analyzed  For: 

Alkalinity 
Biological  Oxygen 

Demand 
Dissolved  Organic 

Carbon 
Boron 
Calcium 
Conductance 
Fluoride 
Magnesium 
Potassium 
Silica 
Sodium 


Sulfate 

Ammonia 

Bicarbonate 

Carbonate 

Chloride 

Color 

Dissolved  Solids 

Kjeldahl  Nitrogen 

Nitrate  plus  Nitrite 

Odor 

Dissolved  Phosphate 

Turbidity 

Dissolved  Oxygen 


PH 

Temperature 
Total  Phosphate 
Ortho  Phosphate 
Suspended  Organic 
Carbon 


Quarterly 

Sample  and  Analyze: 

COD 

Fecal   Col i form 

Pesticides 

Polycyclic  Aromatics 

Total  Col i form 

Bromi  de 

Cyanide 

MBAS 

Oil  &  Grease 


Phenols 
Sulfide 
Radioactivity 
Gross  Alpha 
4  pci/1 

Ra226 
Gross  Beta 
100  pci/1 

Sr90 
Cel37 


Ba 

Cd 

Be 

Cr 

Ge 

Cu 

Ga 

Fe 

Ni 

Pb 

Ti 

Li 

V 

Mn 

Zr 

Mo 

Al 

Hg 

As 

Se 

Sr 

In 

REPORT 


1.2.2       SURFACE  WATER  DATA  COLLECTION 

This  progress  report  covers  the  reporting  period  June  through 
August.  Data  collected  from  stream  gaging  stations  are  con- 
tinuous conductivity,  temperature,  and  discharge  data  through 
mid-July,  and  water  quality  analyses  through  July.  1976.  A 
lag  time  in  USGS  data  processing  does  not  allow  the  data  pre- 
sented in  each  Progress  Report  to  cover  the  entire  reporting 
period.  The  period  of  time  represented  by  the  data  in  this 
report  will  also  vary  because  of  variability  in  USGS -data  pro- 
cessing time. 

Of  the  eleven  stream  gaging  stations,  five  stations  did  not 
record  measurable  discharge  this  quarter.  These  five  sta- 
tions are  located  on  Rinky  Dink  Gulch  near  east  line  Tract  C-a, 
Stake  Spring  Draw  near  the  confluence  with  Corral  Gulch,  the 
tributary  to  Yellow  Creek  east  of  84  Mesa,  lower  Big  Duck  Creek 
north  of  84  Mesa,  and  Dry  Fork  near  west  line  Tract  C-a.  The 
station  on  upper  Big  Duck  Creek  north  of  84  Mesa  gaging  station 
recorded  only  one  isolated  flow  on  May  20  and  was  dry  for  the 
remainder  of  this  quarterly  period.  Box  Elder  Gulch  near  west 
line  Tract  C-a-  station  recorded  sporadic  flow  also.  Corral 
Gulch  east  of  Tract  C-a,  Corral  Gulch  south'  of  84  Mesa,  Corral 
Gulch  near  west  line  Tract  C-a,  and  Yellow  Creek  near  White 
River  are  stations  that  measured  continuous  flow  for  the  report- 
ing period.  Figures  1.2-2  through  1.2-11  show  the  mean  continu- 
ous discharge  of  the  eleven  surface  water  gaging  stations. 

The  stream  gaging  stations  on  Box  Elder  Gulch  near  west  line 
Tract  C-a  reported  flow  during  this  reporting  period.  From 
early  April  through  mid-May,  no  flow  was  measured;  however,  from 
about  May  15  to  May  24,  flow  increased  to  a  peak  of  0.8  cfs, 
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and  then  decreased  to  no-flow  in  early  July.  The  period  of  flow 

from  May  15  to  May  24  represents  the  longest  duration  of  flow      9 

recorded  for  this  station  for  water  year  1976.  Information 

prior  to  water  year  1976  indicates  flows  averaging  0.3  cfs  over 

a  period  of  six  days.  The  peak  flow  period  for  water  year  1975 

was  recorded  from  May  through  July.  During  this  comparative 

period  in  water  year  1975,  flow  lasted  slightly  longer  but  showed 

much  higher  flow  rates,  about  1.82  cfs  average. 

Flows  at  Corral  Gulch  near  west  line  Tract  C-a  have  remained 
relatively  stable  since  mid-April.  Flow  has  averaged  about  0.15 
cfs.  Comparing  the  current  hydrograph  (Figure  1.2-3)  with  the 
data  from  corresponding  periods  in  1974  and  1975,  shows  that  the 
rapid  increase  in  flow  from  late  May  to  early  June  of  these  years 
did  not  occur  in  1976.  Also,  average  flows  appear  to  have  been 
greater  during  water  years  1974  and  1975. 

Corral  Gulch  east  of  Tract  C-a  has  had  recorded  flow  since  the 

installation  of  the  gage  in  March  1974.  Flows  reported  for  this    m 

current  period  are  comparable  to  previously  recorded  flows  in 

1974  and  1975.  Average  flow  for  this  reporting  period  was 

0.6  cfs.  In  mid-April,  flow  decreased  slightly  to  0,55  cfs  but 

then  rose  sharply  on  May  10,  to  a  peak  of  1.0  cfs  near  May  20, 

A  decrease  then  followed  to  a  low  value  of  0.35  cfs  around 

June  10.  Flows  then  tended  to  increase  to  over  0.8  cfs  by 

July  18. 

The  station  of  Corral  Gulch  south  of  84  Mesa  during  the  record- 
ing period,  has  shown  decreasing  flow  from  0,2  cfs  to  a  near  no- 
flow  condition  on  July  20,  These  low  values  are  consistent  with 
values  that  occurred  earlier  in  water  year  1976. 


Yellow  Creek  near  White  River  showed  a  general  downward  trend 
with  flows  decreasing  from  about  2.1  cfs  in  mid-April  to  about 
0.3  cfs  on  July  20.  A  high  runoff  period  then  occurred  and 
flows  reached  3.8  cfs.  Thereafter,  flows  decreased  and  in  early 
August  averaged  about  0.8  cfs.  The  trend  that  occurred  in  water 
year  1976  closely  follows  flow  trends  during  the  corresponding 
period  in  water  year  1975,  though  the  low  flow  in  1976  was  less. 

Some  correlation  between  precipitation  records  and  stream  flow 

recording  is  possible  over  this  reporting  period.  Stream  flows 

increased  around  May  10,  20,  and  June  10,  at  which  times  intense 
precipitation  occurred  figures  1.2-26  to  1.2-34. 

The  mean  conductivity  is  plotted  on  Figures  1.2-12  through  1.2-15 
for  the  surface  gaging  stations  located  at  Corral  Gulch  east  of 
Tract  C-a,  Corral  Gulch  west  of  Tract  C-a,  Corral  Gulch  south  of 
84  Mesa,  and  Yellow  Creek  near  the  White  River.  These  are  the 
only  four  stations  from  which  the  USGS  reported  continuous  mean 
conductivities. 

Continuous  mean  conductivity  for  Corral  Gulch  near  west  line 
Tract  C-a  is  included  for  water  year  1976.  Data  is  not  collected 
during  the  winter  from  the  stations  which  have  recorded  only 
intermittent  spring  and  summer  flows.  Should  unusual  winter  flows 
be  observed,  the  stations  will  be  reactivated.  Conductivity 
from  April  through  July  averaged  about  400  umhos/cm.  A  conspicu- 
ous increase  starting  in  mid-June  reached  800  umhos/cm  but  de- 
creased to  the  average  value  in  late  June.  During  the  same  period, 
the  water  temperature  dropped  from  28°  to  8  C.  with  no  increase 
in  flow  noted.  This  decrease  in  temperature  and  correlative  in- 
crease in  conductivity  may  indicate  spring  or  seep  contribution 
to  stream  flow. 

The  continuous  mean  conductivity  for  Corral  Gulch  east  of  Tract 
C-a  from  mid-April  declined  from  1300  umhos/cm  to  about  800 
umhos/cm  by  May  20.  Conductivity  increased  to  1650  umhos/cm 
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on  June  8,  which  was  followed  by  a  decrease  to  1200  umhos/cm 
in  late  June.  Conductivity  increased  to  about  1400  umhos/cm 
by  mid-July.  The  average  values  compared  to  the  last  reporting 
period  are  somewhat  higher,  about  1300  umhos/cm  compared  to 
1100  umhos/cm.  Due  to  sporadic  records  in  previous  years, 
correlations  are  not  possible  for  this  parameter. 

Continuous  mean  conductivity  records  for  Corral  Gulch  south 
of  84  Mesa,  though  sporadic,  show  an  increased  trend  from  mid-  - 
April  through  early  June,  averaging  1400  umhos/cm  which  is 
similar  to  values  reported  for  the  previous  quarter.  An  increase 
occurred  during  late  June  which  eventually  reached  3300  umhos/cm 
about  July  12.  A  rapid  decrease  then  occurred,  down  to  1800 
umhos/cm  by  July  20. 

Due  to  instrument  malfunction,  only  sparce  data  on  conductivity 
for  Yellow  Creek  near  White  River  were  received  for  this  report- 
ing period.  No  data  exist  from  mid-April  through  July  20. 
Thereafter,  values  ranged  from  1150  umhos/cm  to  over  2200  umhos/ 
cm. 

A  good  correlation  between  changes  in  stream  flow  at  a  particular 
station  on  or  near  Tract  C-a  and  conductivity  was  not  consistently 
possible,  in  part  due  to  missing  data. 

The  mean  temperature  data  collected  for  four  of  the  perennial 
stream  gaging  stations,  Corral  Gulch  near  west  line  Tract  C-a, 
Corral  Gulch  east  of  Tract  C-a,  Corral  Gulch  south  of  84  Mesa, 
and  Yellow  Creek  near  White  River,  are  shown  on  Figures  1.2-16 
through  1.2-19.  The  general  mean  temperature  shows  a  warming 
trend  as  the  seasonal  temperatures  increase  during  the  summer. 

Continuous  mean  termperature  for  Corral  Gulch  near  west  line 
Tract  C-a  is  presented  as  new  data.  During  winter  months, 
November  through  February,  data  was  not  collected.  Data  are 
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presented  from  early  March  through  mid-July.  Though  many 
fluctuations  occurred,  the  increasing  trend  went  from  about 
8  C.  in  early  March  to  about  30  C.  in  mid-July.  During 
this  period  a  rapid  decrease  occurred  about  June  10.  The  temp- 
erature dropped  from  28  C.  to  8°  C.  due  to  a  cold  front  and 
then  rose  quickly  to  about  30  by  early  July. 

The  station  on  Corral  Gulch  east  of  Tract  C-a  temperature  data 
have  fluctuated  since  mid-April  but  have  shown  a  rapid  increase 
from  about  9.5  C.  to  about  15  C  from  mid-June  to  mid-July. 
Strong  decreases  and  then  recoveries  occurred  about  May  5  and 
May  25.  Low  temperatures  of  7  C.  were  recorded  during  these 
decreases.  A  comparable  decrease  was  also  noted  during  the  same 
period  in  water  year  1975. 

Corral  Gulch  south  of  84  Mesa  stream  flow  temperature  data  showed 
a  fluctuating  but  generally  increasing  trend  from  8  C.  to  13.5° 
C.  A  strong  temperature  increase  occurred  in  mid-May  reaching 
over  18  C.  A  rapid  decline  then  occurred. 

Yellow  Creek  near  White  River  temperature  data  were  not  collected 
from  mid-April  through  July.  Early  August  data  show  a  declining 
trend  with  an  average  value  of  about  27  C. 

Instantaneous  boron  and  fluoride  analyses  for  Rinky  Dink  Gulch 
near  east  line  Tract  C-a,  Box  Elder  Gulch  near  west  line  Tract  C-a, 
Corral  Gulch  east  of  Tract  C-a,  Corral  Gulch  south  of  84  Mesa, 
Corral  Gulch  near  west  line  Tract  C-a,  and  Yellow  Creek  near  White 
River  are  shown  on  Figures  1.2-20  through  1.2-25.  Values  have  re- 
mained relatively  stable  since  mid-April.  Yellow  Creek  water  had 
the  highest  concentrations  of  boron  and  fluoride,  averaging  0.7 
mg/1  and  2.6  mg/1  respectively.  Values  from  the  other  stations 
averaged  from  0.2  to  0.4  mg/1  for  fluoride,  and  less  than  0.1  to 
0.2  mg/1  for  boron. 


10 


RBOSP  PROGRESS  REPORT 


Tables  1.2-3  through  1.2-9  show  concentrations  of  the  chemical 
constituents  from  surface  stream  gaging  sites  as  reported  by  the 
USGS  during  this  quarterly  period.  It  should  be  noted  that  these 
data  are  preliminary  and  subject  to  correction  and  revision. 
RBOSP  has  received  stream  sediment  data  for  the  water  year  1976, 
but  the  data  will  not  be  presented  until  after  the  end  of  the  water 
year  at  the  request  of  the  USGS. 

Water  quality  analyses  by  the  USGS  from  the  stream  gaging  stations 
on  Box  Elder  Gulch  near  the  west  line  tract,  Corral  Gulch  near  the 
west  line  tract,  Corral  Gulch  east  of  tract,  Corral  Gulch  south 
of  84  Mesa,  and  Yellow  Creek  near  the  White  River  are  shown  on 
Tables  1.2-3  through  1.2-9.  These  analyses  were  made  using  both 
wet  chemical  and  spectrographic  methods.  In  some  cases,  the 
minimum  detectable  values  vary  due  to  either  increased  sensitivity 
of  the  test  or  because  of  the  comparative  nature  of  the  spectro- 
graphic analysis.  In  general,  data  as  reported  for  this  period 
conform  with  previous  values.  Yellow  Creek  continues  to  show 
highest  concentrations  of  many  constituents.  Box  Elder  Gulch  sta- 
tion near  west  line  tract  generally  has  the  lowest  concentrations 
of  the  five  stations.  Certain  constituents  show  substantial  varia- 
tion within  this  calendar  year  for  each  station.  These  are  alumi- 
num, aromatics  (polycyclic),  kjeldahl  nitrogen,  ammonia  nitrogen, 
organic  carbon,  and  phosphate.  Constituents  that  show  fairly  simi- 
lar values  over  the  five  stations  are  arsenic,  dissolved  oxygen, 
fluoride  and  lithium. 

Stations  for  which  no  new  data  were  obtained  for  this  quarter  be- 
cause of  no  flow  are  Rinky  Dink  Gulch  near  east  line  Tract  C-a, 
Stake  Springs  Draw  near  confluence  with  Corral  Gulch,  upper  and 
lower  stations  on  Big  Duck  Creek,  and  the  tributary  to  Yellow 
Creek  east  of  84  Mesa, 

Box  Elder  Gulch  near  west  line  tract  has  new  data  for  May  and 
June.  Most  constituent  values  are  below  those  of  the  other 
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stations.  Substantially  lower  values  compared  to  other  stations 
continue  to  be  alkalinity,  conductivity,  hardness,  sodium,  dis- 
solved solids,  suspended  solids,  strontium,  and  sulfate.  Many 
constituents  as  tested  over  the  calendar  year  have  been  variable. 
These  are  bicarbonate,  boron  conductivity,  iron,  lithium  mer- 
cury, nitrite  plus  nitrate,  phosphorus,  potassium,  silica,  dis- 
solved solids,  strontium,  gross  alpha,  gross  beta,  organic  carbon, 
and  phosphate.  Because  in  most  cases  constituents  have  been  tested 
only  twice  this  year,  no  trends  of  increasing  or  decreasing  con- 
stitutent  concentrations  are  apparent.  The  March  18  sample  was 
probably  influenced  by  snowmelt,  while  the  May  25  sample  shows  ex- 
treme leaching  of  soluble  salts  from  the  soil  due  to  sustained  mod- 
erate rainfall  before  sampling. 

Corral  Gulch  near  west  line  tract  has  new  information  for  May, 
June,  and  July,  Compared  to  quality  from  the  other  stations, 
Corral  Gulch  shows  consistently  low  values  for  alkalinity,  bi- 
carbonate, and  boron;  i.e.  average  values  of  295  mg/1 ,  360  mg/1 , 
and  100  mg/1,  respectively.  In  general,  values  have  remained 
relatively  stable  over  the  calendar  year,  excepting  ammonia, 
kjeldahl  nitrogen,  and  organic  carbon.  In  July,  substantially 
higher  values  were  found  for  color,  kjeldahl  nitrogen,  potassium, 
selenium,  temperature,  and  dissolved  carbon. 

Corral  Gulch  east  of  tract  has  new  data  for  the  months  of  April, 
May,  June  and  July.  A  low  value  compared  to  other  stations  is 
magnesium  which  averages  64  mg/1.  Constituents  that  appear  to 
vary  are  ammonia,  aromatics,  color,  kjeldahl  nitrogen,  nitrite 
plus  nitrate,  ammonia  nitrogen,  organic  carbon  and  phosphate, 
Constituents  that  have  shown  marked  increases  for  July  are  alumi- 
num, color,  kjeldahl  nitrogen,  temperature,  and  organic  carbon. 
Items  that  have  decreased  are  magnesium,  and  nitrite  plus  nitrate, 
Analyses  that  have  fluctuated  over  calendar  year  1976  are  alumi*? 
num,  ammonia,  conductivity,  iron,  kjeldahl  nitrogen,  magnesium, 
nitrite  plus  nitrate,  organic  carbon,  and  phosphate. 
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Corral  Gulch  south  of  84  Mesa  has  new  data  for  May  and  June,  con- 
stituents that  have  proven  to  be  relatively  high  compared  to  other 
stations  include  barium,  hardness,  magnesium,  and  calcium,  with 
averages  respectively  in  order  of  150  mg/1 ,  690  mg/1  ,  102  mg/1 , 
and  107  mg/1.  Ite.iiS  that  have  increased  for  this  period  are 
aluminum,  arsenic,  mangenese,  phosphorus,  and  dissolved  organic 
carbon.  Decreases  are  noted  in  aromatics  and  bicarbonate.  Many 
constituents  appear  to  fluctuate.  These  are  aromatics,  arsenic, 
barium,  dissolved  oxygen,  manganese,  nitrite  plus  nitrate,  nitro- 
gen, phosphorus,  and  phosphate. 

New  data  for  Yellow  Creek  near  White  River  are   presented  for  the 
months  of  April,  May,  and  June.  As  in  the  past,  many  constituents 
show  relatively  high  values  compared  to  other  stations.  A  few 
values,  however,  are  consistently  low.  These  are  silica  and  cal- 
cium with  averages  of  12  mg/1  and  29  mg/1.  Few  values  seem  to 
have  increased.  Decreases  are  noted  in  dissolved  oxygen,  nitrite 
plus  nitrate,  ammonia  nitrogen,  phosphorus,  and  phosphate.  Fluc- 
tuating values  occurred  in  ammonia,  aromatics,  barium,  carbonate, 
iron,  kjeldahl  nitrogen  and  phosphorus.  Yellow  Creek  shows  an 
anomalous  increase  in  some  of  the  parameters  due  to  leaching  of 
soluble  salts  from  the  soil  caused  by  sustained  moderate  rainfall 
before  sampling.  Compared  to  smaller  basins,  Yellow  Creek  appears 
to  have  higher  concentrations  of  all  parameters  due  to  greater 
groundwater  discharge  into  Yellow  Creek  which  probably  serves 
as  a  regional  drain. 

There  are  three  types  of  precipitation  gages  used  for  collecting 
data  by  the  USGS  for  RBOSP:  Storage  precipitation  gages  allow 
precipitation  to  be  collected  and  measured  periodically,  a 
recording  type  gage  allows  the  measurement  of  precipitation  on 
a  daily  basis,  and  a  rainfall  intensity  gage  records  the  time 
of  each  rainfall  event  and  measures  precipitation  depth  at  time 
increments  of  five  minutes.  Locations  of  the  precipitation  gaging 
stations  are  shown  in  Figure  1.2-1. 


* 


13 


Recording  type  precipitation  data  from  near  Cathedral  Bluffs, 
Stake  Springs  Draw,  and  Yellow  Creek  indicate  that  widespread 
precipitation  occurred  around  May  8,  May  20,  mid-June,  and 
July  18.  A  very  dry  period  was  noted  in  late  June  and  early 
July.  In  general,  the  greatest  intensity  of  precipitation  events 
recorded  were  at  the  Cathedral  Bluffs  station.  Of  the  approxi- 
mately 30  precipitation  events  recorded  at  each  station  over  the 
tract,  the  Cathedral  Bluffs  station  averaged  0.24  inch,  with  a 
maximum  value  of  0.87  inch.  Stake  Springs  Draw  values  averaged 
0.12  inch  with  a  maximum  value  of  0.74  inch.  The  Yellow  Creek 
gage  recorded  m  average  fall  of  0.10  inch  with  a  maximum  value 
of  0.50  inch. 

Storage  type  precipitation  gages  from  Dry  Fork  Gulch,  Box  Elder 
Gulch,  and  Corral  Gulch  generally  correlated  for  relative  amounts 
of  precipitation  over  the  same  time  period.  Therefore,  widespread 
events  did  occur  with  all  stations  showing  an  apparent  dry  spell 
in  early  July.  A  summary  of  recording  and  storage  type  rain  gage 
data  for  the  months  of  April  through  August  is  shown  on  Figures 
1.2-26  and  1.2-31. 

Two  precipitation  events  during  this  reporting  period  demonstrate 
the  intensity  of  convection  type  storm  systems  within  the  Piceance 
Creek  basin.  On  July  25,  1976,  a  storm  which  registered  0.87  inch 
at  the  Cathedral  Bluffs  recording  gage  caused  flooding  along 
Piceance  Creek,  and  mud  flows  2  to  3  feet  deep  across  Piceance  Creek 
Road  in  the  upper  portion  of  the  basin  near  Rio  Blanco,  Colorado, 
No  record  of  the  event  was  recorded  at  the  Stake  Springs  rain  gage 
station  while  at  the  Yellow  Creek  station  only  0,05  inch  was  re- 
corded.    On  the  evening  of  July  31,  1976,  a  storm  system  moved  ac- 
ross Piceance  Creek  basin  resulting  in  Cathedral  Bluffs  rain  gaging 
station  recording  0.05  inch.  Stake  Springs  rain  gage  station  recorded 
0.38  inch,  and  the  Yellow  Creek  station  recorded  0.50  inch.  Local- 
ized effects  could  be  seen  from  this  storm  in  various  areas.  Mud 
flows  occurred  and  hillsides  were  covered  by  small  rivlets. 
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TABLE   1.2-3 

SUMMARY  WATER  ANALYSIS 

STREAM  GAGING  STATION,  USGS  09306240 

BOX  ELDER  GULCH  NEAR  WEST  LINE  TRACT  C-a 

YEAR  1976 


r.»r. 
13 

Hay 
25 

Jun(. 
24 

1 

1.     Alkalinity    f.rn/l) 

71. 

254 

1 

2.    Aluminum  (u.yl) 

fcl 

-- 

no 

1 

3.     Ammonia  (mq/  1  ) 

.32 

.01    . 

1 

4.     Aroma  tiCS.    PolyCydlC 

5.    Arsenic   [uf / 1 } 

6.     iariirr:   [u'q/l  ) 

so 

-- 

70 

1 

7.     8eryl ; lum    l uq/ 1  j 

<i 

— 

<5 

8.    Bicarbonate  inq/1 ) 

90 

310 

9.     Bismuth    (ua/l  ) 

<k 

— 

<15 

10.    tJoron    [ua/ 1  J 

MO 

60 

11.    Ca'nium   |ug/1 ) 

1 

12.    Carbonate   (no/ 1 ) 

0 

0 

13.    Caroori  Dioxide  (nq/T^ 

14.     Chloride   (mq/1) 

3.0 

5,5 

15.     Cnromum   (uq/1  ) 

<3 

<IO 

16.    Cobalt   iuq/l  ) 

<3 

-- 

<IO 

17.    COD 

loo 

18.    Colirorn     Total    S   Fecal 

19.     Color     (PCU) 

100 

1? 

20.     Conductivity.   Soecific 

7S0 

21.    Cooper  (uo/l) 

13 

i 

22.     Cvaniae   (ir.q/  1  '> 

.00 

t 

23.     Oischaroe   (CFS) 

2*.    Oischarqe,    instantaneous 

.01 

57 

25.     Dissolved  0<ynen     (nq< i  ) 

6.7 

26.     Fluoride  (ho/1 ) 

.1 

1 

27.    Gallium  (ua^l ) 

<' 

*S 

28.     Gemamui..    'ua/l ) 

<3 

-- 

<20 

29.     Hardness    [Ca.   Mq]    >-<H!/i) 

65 

310 

30.    -'jrdress,  Non-Caroonats  (no/H 

0 

53 

31.      iron    (uq/l) 

:3c 

— 

30 

32.     <jeldanl    Hitroqen     [mg/I ) 

30 

.« 

33.    Lead   [uq/1) 

13 

<I0 

34.     Litniun   (uo/l  ) 

10 

20 

35.     Haqnesium   (nq/1 ) 

s.fc 

1.2 

36.    Manqanese  luri/l) 

30 

-- 

<7 

37.    Mercury   ■ uo/ 1 ) 

,0 

38.    Molybdenum   ,uq/l) 

3 

— 

40 

39.     Nickel    (uo/l) 

<} 

-- 

<IO 

1 

40.    nitrate  >'^q/ii 

1 

41.    Nitrite   '™/l) 

1 

4?      Kitrite  Plus  "iitra'e     Erfl/Jl 

.23 

.72 

1 

43.     Nitrogen.   Anronia 

.2.5 

.01 

44      3dor  "Seve-'U/i 

1 

45.    Oil   I  Crease  (.uq/l ) 

2 

46.     Ortho-Pnoscnate    [wn'TT] 

47      Cirtro-Pnosonorus    linc/ll 

.35 

.0 

48.     Pesticides 

0 

49.     P" 

8.1 

fi    1 

50.     Pnospnorus.  Total    (BjjjflJ 

.31 

=  5 

51       Potissiun   (t'o/I  J 

1 1  , 

1    0 

5?      Selenium  (un/ 1 j_ 

0 

53       Sll ica    fmq/lj 

1.7 

71 

54.    Silver    (ua/l) 

0 

<? 

55       So'jlu:n   (mq./l  j 

2    7 

51 

56       Sodium  Adsorption  Pjfo 

1 

1  .! 

57.     Sodium   |  -) 

7 

26 

tS      Solids,   Dissolved    [no'i] 

95 

4?"4 

59      Sol  ids.   Dissolved  T/C1 

.00 

.73 

60      SchoSj  Dissolved  T'Ac-Ft 

.13 

.6* 

61      Solids,   Suspended 

6?       Strontium    luo/j  ]_ 

190 

-- 

920 

63      Sulfate  (.^q/1  1 

5.5 

140 

64      Sulfide       I'*/'* 

.2 

-. 

65      Te^oerature  : yC) 

3.0 

2". 

66       Tin   (uq/.l) 

'5 

— 

<I0 

67       Ti  tamum   (uq/  1  \ 

<\ 

-- 

<  7 

6S.     turbidity         j'u! 

69.     onadium  fuq/1] 

<3.0 

-- 

<I0 

70.     line     ua/l) 

30 

.. 

0 

71.     tircooi jn   ; uq'l  1 

<5 

-- 

<20 

7?.     'Jal  ciun   'mqy  1  J 

17 

5" 

73.     Co^olete  Element   Sj)an 

74.     Radioactivity 

Gross   Alpha    (pc>  ) 

k.7 

-- 

1  1 

Radium  2?6* 

1 

Sross   Beta 

IS.  4 

-- 

4.3 

Thoriyr    Tj^," 

1 

Uramur** 

75.     Total    Omanic  Caroon      rg/lj 

36.  i. 

If    TCC     '11   rc/i iter,    tnon 

t 

.'litronen  Oase  Extraction) 

30 

.41 

Oroamc   CaroonL  dissolved 

34 

4.2 

Orqanic   Cirocr,    Susoenced 

*> 

-- 

Phenols 

Sulfur   (Acid   ;.!ric-:^ 

f 

76.         ret  ll     CrtnO-  'no;.-nO'OuS        -*!     ' 

■"1 

1 

77.      Phnpnate 

7    5    1      1    7      1 

1              J 

78.      Prespnorus.    Dlssoivc-d 

1       1 

15 


TABLE   1.2-4 

SUMMARY  WATER  ANALYSIS 

STREAM  GAGING  STATION,  USGS  90306235 

CORRAL  GULCH  NEAR  WEST  LINE  TRACT  C-a 

YEAR  1976 


Jon. 
02 

Hay 
25 

June 
2<. 

Jul. 

I     Alkalinity   [nq/ 1 ) 

3<«3 

278 

267 

29- 

2.    AluTiim.n   luei/l! 

30 

eg 

-- 

3.    Ani-ionia  ir'9t  i  ) 

.12 

.03 

.03 

.  05 

4.     Ar0matlCS,    PolvCVCllC 

5.     Arsenic    (un/ 1  ] 

u 

-- 

7 

-- 

6.     Bariuai   (uq/ 1  ) 

60 

-- 

70 

-- 

7.     Eery! 1 ium   ;uq' 1  ; 

<1 

-- 

<6 

-- 

3.    Sicarponite   [nq/] ) 

418 

sja 

325 

353 

9.     Bismuth   (in/1  ) 

<I5 

-- 

<20 

— 

10.     Boron    [uq/1 ) 

80 

90 

no 

I  27 

11.     Cadmium   (uo/ 1 ) 

7 

-- 

1 

-- 

12.    Carbonate   [mq/l] 

0 

0 

0 

0 

13.    Carbon  Dio«ide   [mq/l  ) 

14.    Chloride   [rnqV! 1 

II 

12 

8.0 

8.3 

15.     Chromium   (uq/  1  ) 

'15 

-- 

10 

-- 

16.    Cobalt    :uq/t] 

<IS 

-- 

=15 

-- 

17.    COD 

12 

-- 

5 

-- 

18.    Coliform.    Total    I  Fecal 

19.     Color     (PCU) 

5 

8 

u 

25 

20.    Conductivity.   Specific 

11(1(1 

1050 

1050 

I0CO 

21.    Copper   (ug/ll 

5 

-- 

5 

-- 

22.    Cyanide   (mn/ 1 ) 

.00 

-- 

.0 

-- 

23.     Discharoe   [CFSj 

2-.     Discharqe,    Instantaneous 

.50 

.  10 

.03 

.  10 

25.     Dissolved  0<vcen     (mq/l ) 

7.5 

6.3 

25.     cluoride   (mq>  1  ) 

•3 

3 

.1 

■  1 

27.     Gallium  (~uq/  1 .1 

<7 

<6 

22.     Gemianiui..   (uq/  1  ) 

<4o 

-- 

<?n 

.- 

2J.     Hardness    (Ca,   Rq)    (nq/1) 

i.90 

1.00 

391 

Mj 

33.     Hardness,   .'(on-Carbonate    imq/I) 

1  UO 

120 

120 

120 

31.     Iron    (un/1) 

30 

.. 

10 

-- 

22      Kjeldahl    'litroqen      (mq/l) 

.69 

.37 

.1-2 

A*. 

23.     Lead    (uq/1 ! 

<15 

1 

.- 

24 .     Lithiun     un '  1 ) 

20 

.. 

20 

--    1 

25.     "aqnesium   J-.q/l] 

60 

58 

58 

53    1 

35.     "anna^ese   i'jqjl 

20 

-- 

<I0 

27.     Mercury   iun/  1 ; 

.0 

.. 

0 

.. 

35      MolyBdenum  iuq/1 ) 

kO 



50 

.- 

39.    Nickel    ■ uo/1 ) 

<I5 

.- 

<15 

.. 

40.     Nitrate   [mc/ll 

41.      Otrite    j-q_/l  1 

4?      •'•itr't?  Plus   .'titrate     [mq/11 

I.I 

5' 

»S                ?i 

43.     'iitrooen,   Armon  i  a 

.09 

.02 

0?     !      .  ■:<; 

44      Odor   -Ibe.efUy) 

45.     Oil    r.  Vease  (mq/l  ) 

0 

-- 

8     1        - 

45.     Grtho-Ptosonate    'mn/l'i 

47      Ortno-P-ioSDnjr'js    (no/ 1  1 

.00 

.0 

.02       '        .0 

43.     Pesticides 

0 

49        0" 

.- 

7.9 

3.1 

8-3 

50        PhoSpnoruS.    Total     (nq/1) 

.02 

.01 

.01 

.01 

51       'otassiun   'no/1 ) 

1.5 

l.ll 

1.5         2.3 

5'       Seleniun    fug/,  1  i 

2 

-- 

(,        1      -- 

57      Sil  ica  :'-q'i  i 

19 

20 

18 

25 

54      Silver  'ua/1! 

<? 

<2 

-- 

55        Soul jl    '"-q/1  i 

8<* 

05 

91. 

93 

=5      Sod"j°  Adsorption   'itio 

1.7 

1.8 

2.1 

2.0 

57.     Sodun  ;    ) 

27 

31 

IS 

31 

53      So'i^.s,  Dissolved  (ma/I] 

793 

631 

701      i    723 

59      Sol i ns  .  3i ssolved  7  d 

.  1  ! 

.18 

.17            20 

60.     Solids,   Dissolved   T,Ac-Ft 

1 .08 

.93 

.95 

.53 

f,: .     Solids,   Suspended 

57       Strontium    (ud7  1  ) 

1300 

-- 

1700 

-" 

53      Sulfate   [nq/1  * 

310 

270 

300 

290 

64       Sulfide        i^'H 

.0 

-- 

.s 

65       7e<"oerature   ("CI 

.5 

21.0 

2<..  5 

30.0 

«6       Tin    (un'l 1 

<I5 

<I5 

-- 

67      Titanium  |  Ml  l  i 

CIO 

<I0 

-3      Turoidity         j'^i 

1 

69.     Vanadium  iuq^li 

<I5 

-- 

<IS 

■•    1 

70.     Zinc    fao/l) 

10 

-- 

0 

--  I 

71.      Z'rconun    'uq/  1  ) 

<1»0 

-- 

<30 

72.     Calcium   \-r.  1) 

95 

65 

58 

69     1 

73.     Co^ole'e  Element   Span 

| 

74.     Radioactivity 

Gross    Alpnj      pel ) 

r9.8 

-- 

<i 0 . 3 

-- 

?.adi-m  226* 

0.9 

"      I 

Cross  Beta 

5.2 

-- 

2.3 

tnbr'iun  »30** 

'jraniur" 

75.      7~tal   Ornanic   Caroon    '  mq,  1 ) 

16. S 

1 

'.'    iCC       I  .    "c  '  1  i  ter,    -.ren 

I 

litrocen   -.Base  Extraction] 

Or-amc  Carson,  Dissolved 

iU 

<i.6 

7.4    1       '= 

Or-anic  Carbon,    Suspended 

2.5 

-- 

.3            .0 

3nen0ls 

1               1 

S  ii  fur     '.:  n  Extra  :;ioni 

76      :ot>;  LV'no-  I'.n  »-  u;      :  : 

.00 

1               1 

77.      Pnosr-i*e 

.06 

oi    i    .oi    I     ;.-    i 

73.       PnoSDnoruS .    3' iSOi  /3C 

1 

1 

16 
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TABLE   1.2-5 

SUMMARY  WATER  ANALYSIS 

STREAM  GAGING  STATION,  USGS  09306242 

CORRAL  GULCH  EAST  OF  TRACT  C-a 

YEAR  1976 


Jan. 

29 

Feb. 
18 

Mar. 
1  1 

fr 

May 

'3 

June 
25 

July 
2l" 

1.    Alkalinity    fmg/IJ 

152 

414 

UI9 

36  7 

3?5 

36  3 

2      Aluminum  j.U.0/  T£ 

in 

10 

20 

100 

3.    Amraonia  (mg/l  ) 

05 

.05 

.12 

.13 

.04 

4.    Aronatics,   Polvcvcl'c 

5.    Arsenic    (uo/1  ) 

It 

4 

D 

-- 

-- 

-- 

6.     Barium   (uej7  1 ) 

60 

60 

7.    Beryllium   [ug/1] 

<4 

<7 

8.     Bicarbonate   (ma/ll 

441 

505 

511 

1.88     I    1.81 

442 

9.    Bismuth   (uo/1 ) 

<25 

1                       20 

10.    Boron   (uq/T) 

i4o 

120 

100 

150    I    i8a  .1 

120 

LI.     Cadmium    (un/1  ) 

1 

j 

12.     Carbonate   (mn/1 ) 

0 

0 

0 

0 

0 

0 

13.     Carbon  O'Oxiae   inq/1) 

1 

14.     Chloride    (nq/1 ) 

10 

9.4 

12 

1 1 

12 

II 

15.     Chromium   (uq/lj 

<20 

<I5 

16.    Cobalt   (uq/1 ) 

<20 

<I5 

* 

17.    COO 

12 

18.     Coli form     Total    I   Fecal 

2 

19.     Color     'FC'J] 

3 

I u 

4 

0 

0      1 

12 

20.    Conductivity,  Specific 

1200 

1300 

1250 

1100 

1230    j 

1320 

21.    Copuer  (un/1) 

3 

22.     tyanide   i.mo/l) 

.00 

23.     OlSCharqe    (CFS) 

24.    Oischarce,    Instantaneous 

.1*2 

.55 

.35 

.51 

-- 

.75 

25.     Dissolved  0>vcen     (mq/lj 

7.7 

10.9 

10.0 

7.0 

10.1    1 

6.9 

26.     Fluoriae    'nq/1] 

.4 

.1* 

.4 

4 

h    i 

4 

27.    r>a!  1  iun  [ug/  1 } 

<7 

1      <7 

28.     German  tur.   lua/ll 

'20 

1     <7h 

29.     Hardness    (Ca,   »'q)    (nq/1) 

U70 

460 

520 

iifl 

1,31        1 

1(10 

30.     Hardness,   .'ion-Carbonate   fia/l] 

1 10 

42 

93 

|,4fl 

c^      ! 

69 

31.     Iron   (uq/1) 

10 

10 

<20 

-- 

5n 

32.     Kjeldahl    .'Utrooen     (mq/l) 

.40 

.22 

.  1 1 

-. 

.15 

■*7 

33.     Lead   (uq/1  ) 

<20 

en 

34.     Lithium   (un/ 1  ) 

20 

I                       i          ?q 

35.     Haqnesium    (mq/lj 

63 

60 

70 

69      '       65      1 

15 

36.     'lanqanese   (uq/1) 

40 

|   <in 

37.     Mercury   (uq/1) 

.0 

| 

38      Molybdenum   [uq/ 1 ) 

50 

1      «" 

t" 

39.     Nickel    (uq/1) 

<20 

<I5 

40.     Hi trate   I  mo/ i  j 

41.     Nitrite    'mQ/i; 

4?      Nitrite  Plus   Mtrjte     faq/,' i 

34 

.37 

.13 

.12 

<.i: 

.18 

43      Nitrogen.   Annonia 

.04 

.04 

.09     1     .'0 

.03 

44      3dor     (ieverityi 

45      Oi 1   1  Grease  (mo/1 ) 

0 

46.     Ortho-Phosohate   ■  "*1'1J 

47      Ortho-Phosphorus    1 mq/ 1 j 

.01 

•OS 

.01 

.0' 

.3' 

.00 

48.     Pesticides 

49.     PH 

7.8 

8.2 

11 

7.5 

13    -       | 

7.3 

50.     Phosphorus.    Total    (mq/ 1 ) 

.00 

.03 

.04 

■« 

.04 

51       Potassium   [mo/1  ) 

1.5 

1.4 

1.7 

2    k. 

1.7 

5?      Selenium  (uq/1 ) 

<2 

1 

51      Silica   (ma/1  ) 

20 

20 

21 

.22 

i 

7  I 

54       Silver   (uq/1) 

<2 

<.: 

55      Sodium   (nq/1 ) 

110 

100 

120 

.     120. 

||i 

=13 

56      Sodium  Adsorption   Ratio 

2.? 

1    0 

?    3 

2.  J 

2-2 

2.  1 

57      Sodium   (*,] 

34 

32 

34 

14 

31 

13 

58      Solids.  Dissolved  (mq/l; 

321 

737 

872 

317 

a  I  5 

748 

59      Sol  ids.   DissolveC   T/D 

.93 

1.17 

.32 

1.20     | 

151 

60      Solids,  Dissolved  T/Ac-Ft 

1.12 

1.07 

1.19 

1.14    1  i.:' 

1.02 

61      So! :ls.    Suspended 

1 

6?       Strontium   (uq;  1  j 

2000 

1300 

1700 

laOO 

-- 

63.     Sulfate   i*9/J).. 

310 

260 

300 

J00 

2c0 

260 

64      Sulfide       Wl 

0 

65       Temoerature   I  C] 

3.5 

.0 

9.0 

12 

13 

22 

66       Tin   tug/ 1] 

<20 

<  15 

67       Titanium   ''uq/l4 

tlO 

<  10 

68.     Turbidity          -Mi-I 

i         ! 

69.     Vanadium   (ug/lj 

<10 

1     <  15 

70.     Zinc    (uq/1] 

10 

1               1         20 

71.      Zirconium    fuq/1) 

<30 

l      <  10 

72.     Calcium   (mq/i ) 

35 

33 

91 

90    ]       57     1 

32 

73.      Streptococci 

-- 

2 

...       .-     | 

-- 

74.     Radioactivity 

:' 

| 

Gross   Alpha    i'pci ) 

C9.I 

1                   <II.4 

Radium  226- 

| 

Gross    3eta 

1.7 

i       2.5 

Thorium   Z  30-* 

Uranlu.m-* 

1 

75.     Total   Ornamc  Carbon   i'rKj/1) 

14.3 

7.0 

4.5 

1 

tf   rOC    -IT  nw/1  iter,   then 

i 

NitroTen     Base  E«tractionJ 

,36 

.- 

■?7 

-- 

:5  1 

.89 

Orqamc  Carbon,   Dissolved 

u 

6.7 

4.2 

— 

--  ! 

12 

Orqanic   Carbcn,    Susoenied 

3 

.3 

.3 

.- 

--  1 

1  1 

Phenol s 

Sulfur   [Acid  Extract  :i) 

76.      Tot Jl    Orr.no- »hos?np r;ui      -q    ' 

.01 

.05 

.01 

1           !           1 

77.      Phosphate 

.00 

_  _     09 

.12 

78.      Phosphorus,   0 1 '.  s  c  ' -. '."I 

i       I       1 

17 


TABLE   1.2-6 
SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,   USGS  09306241 
"RINKY  DINK"  GULCH  NEAR  EAST  LINE  TRACT  C-a 
YEAR  1976 


f-zb. 

1,3 

Mar. 
18 

1 

1      Alkalinity    iiaq/l) 

73 

72 

2.    AlumWi  tuo/T] 

250 

3.     Arrcn- i   i<mj/  1  ) 

.12 

.06 

4.    Aromatics.   Polvcyclic 

5.    Arsei'C    . U'Vl ) 

3 

-- 

6.    3ar i-_m   iua'/  t ) 

0 

7.    Beryllium  fuc/1 1 

3.     Gicaoonate   (mq/1 1 

59 

«s 

9.     Bisn-utn   (uo/l ) 

10.     Boron    fuO/i  ) 

IOO 

?n 

11.    Cadmium  rjn/^ 

1 

12.     Carbonate   i'nn/1  j 

0 

o 

13.     Carson   Dioxide   imq/1) 

14.     Chloric?    ;mq/l  ) 

1.8 

1.7 

15.    Chromium  lw,.  1) 

0 

16.    Coba! c   'uo,  1 ) 

17.    COO 

240 

18.     Colifor-,    Total    J   Fecal 

19.     Color     IPCU] 

no 

20.    Conductjvi'tv.   Sneciffc 

160 

ISO 

21.     Cooler   (u«J/l  ) 

11 

22.    Cyanice  (ran/l ) 

_^iSL 

23.     Oischarqe   (CF5) 

24.     Discnarqe.    instantaneous 

.41 

.05 

25.    Dissolved  0<vaen     (mg/1) 

26.     Fluonie   riKl/11 

•  3 

.2 

27.     Gall--.n   (uo/l) 

28      Germaniuc  Luq/1] 

29.     Hardness   [Ca.  Mol    (mq/1) 

37 

55 

30.     bareness,   '.en-Carbonate   {mr./  1  ] 

0 

0 

• 

31.     tron    fu<l/li 

230 

— 

32.     Kjeldahl    'litronen     (mq/1) 

I.I 

.19 

• 

33.    Lead    :U0/1) 

10 

• 

34.    Litnium  [un/ll 

10 

35.    (taonesium  fjna/1  J 

2? 

1.0 

36.     "anrunese   fuo/1 ' 

1 

37       "ercuf v    vun/ 1 ! 

.  1 

i  ■ 

33.    HolytJdenura  (uo/l ) 

39.     Nickel    [uq/1 

40.     'titrate   [mq/1 ) 

41 .     .'(:  tri  te  (mq/1  J 

4?      Nitrite  Plus   'mrate     lmg/1 ! 

.72 

.61 

43       (Urooen.   Air-orca 

.09 

.05 

44     5oor  '(iiventy) 

45.     311    '*  Grease   (mq/1  ) 

46.     Jrtno-Phosonate   lmq/1) 

47.     rirthO-PnOSOnorus    lmq/1) 

.03 

.0} 

43      'esticiaes 

49.      OT 

3.S 

8  <. 

50.     310SDnorjs,    "otal    (mq/1) 

.70 

2.5 

51       'otassiL-     "wl  '  1 

2.1 

2.9 

52      Selenium     uc.  1  , 

0 

53      Silica   ,-a/l 

6.0 

s. a 

54      Silve'  'ue'.P 

55      SooHj"     ro'l' 

24 

16 

56      Sodium  iJsorotion  Ratio 

1.7 

.9 

57.     Sodr.n   J    1 

57 

37 

53      So'ns,  Dissolved   [mo/11 

102 

98 

i 

59      Sol  ids.   Dissolved   T/0 

.12 

.01 

60      Solics^  Dissolved  T/Ac-Ft 

.14 

.11 

61       Solids.   Suspended 

■ 

52      Strontium  'uo'l J 

100 

-- 

63       S.j!  fate   (mc/1  i 

6.3 

6.1 

64       Sulfide        >*1") 

66      Temoerature  (,  CJ 

1.0 

8   0 

56       Tin    ,'uo/l  ) 

57       Titanium   vuq/ 1 j 

53       Turbidity          J ' J 1 

59.      Vanadium   i  ,-■ ! ' 

70.     :inc    [uq/lj 

90 

: 

71 .     Zirconium  Uig/ il 

1 

72.     ^alciuii  i«KT/l} 

1 1 

17 

73.     o"-Dlete  Element  Sean 

74.     Raaioactivttjf 

i 

Gross   4';ia    'oci| 

lasiyn  225* 

iress  seta 

i 

T-iori.jn  230" 

Cranium" 

1 

75.     Total    ?r-amc   Carbon    'mq/1  J 

70.9 

i 

I*    ■  "C    •lO  re  1  iter,    tnen 

| 

lif-iien  (Sase  Extraction') 

1  .0 

.3<- 

Or-rant;   Jarscn.   Dissolved 

67 

3* 

i 

Driam:   ;jroont  Suscenceo, 

3.9 

>I0 

Pheno' S 

Sui'ur     -'C15   ExflctiCn 

1 

76           '"til     ■>"->c..rppn;^«,Js     '  -,- 

.08 

1 

77.      >oir'a'? 

21     j       7.7 

1                j 

73.       9lOS3ner.jS .    Dl^SClv-O 

1              1 

!            i 

18 
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TABLE   1.2-7 

SUMMARY  WATER  ANALYSIS 

STREAM  GAGING  STATION,  USGS  09306230 

STAKE  SPRINGS  DRAW  NEAR  CONFLUENCE  WITH  CORRAL  GULCH 

YEAR  1976 


Feb. 
13 

1.    Alkalinity   (no'/  1 ) 

111. 

2.    A  luminun   (un/l  ) 

103 

i 

3 .    i.mon  i a  ( mg/  1  ) 

r|l» 

4.     Aromatics,   Polyc/clic 

5.    Arsenic   [up/ 1 ) 

2 

6.     Barium   (uo/ 1  ) 

7.     Beryl  1 lum   (ua/l  ) 

8,    Oicarbonate   ^mq/I ) 

H9 

9.     Bismuth   (ua/l ) 

10.     Boron   fug/1 | 

IbO 

II      Cadmium   (uq/l  ) 

12.    Carbonate  (m'fl/1 ) 

0 

13.    Carbon  Dioxide  1 » 

14.    Chloride   jmq/l 

U.2 

15.     Chromium   (uq/l 

16.    Cobalt   (uq/l) 

17.    COD 

18.    Col (form,   rotal   I  =ecal 

19.    Color     I  PON 

100 

20.    Conductivity.   Soecific 

290 

21.    Coooer  (uq/ 1 ) 

22.    C/anide   [inq/1  ) 

23.    Discharge   [CFSi 

24.    Discharge,   Instantaneous 

.02 

25.     Dissolved  Oxynen     [mq/lj 

■ 

26.     Fluoride  [mi/I ) 

.1 

27.    Gai 1 lum  (uo/1 ) 

28.     Germaniur..   (uq/l  ) 

M 

29.    Hardness   (Ca,  Mgl    [mq/I) 

0 

30.     Hardness,   Jlon-Caroona  te   (mo/1! 

i 

31.     Iron   (uq/l) 

180 

3?.    Kjeldahl   Nitroaen     [mg/1) 

2> 

33.     Lead   (uq/l) 

34.     Lithium   [un/t ) 

i 

35.    Caanesium  Jfiq.'  1) 

6.9 

36.     "anqanese     ■!•■ ' ! 

37.     "'ercur/    (uo/ ',  ! 

33.     "ol /boenum    ; jg   1  1 

33.     "Hckel    lu3/1! 

JO.     Ni  trate     mo/I  | 

4;.      Ii trite   Jmq/1 • 

4?      'utri  te  Plus    .'tr-te       «!/ ' 

.1*2 

43      Nitrogen,   Amronia 

.11 

44       Ddor   '(Sevei"IT,) 

45      Oi 1    5  Grease  Jmq/ 1 ) 

46      Ortho-Phosphate  [«]/!) 

i 

47      Irtno-Phosdhorus     ^q/1 

.16 

i  .  , 

48.     "esticides 

0 

49.     on 

1     3.4 

50.     Phosohorus.    Total    [nq/1] 

.lit 

51        sOtaSSlum    [r-q/1  ) 

5.*i 

5?       Selenium   (un/lj 

53      Silica   f">a/l  ] 

5.3 

54       Si  Iver    [•j.a/  1  ) 

55       Soul  urn    '.-ic  1  ] 

17 

56      Solium  Sdsoration  ^jfo 

.8 

57       Sooium   i " ) 

27 

53      Sol ios ,  Disso! ved   ;'nn   1 ] 

\ji 

59      Sol  ids,   Dissol Jtt  '.  D 

.01 

60      Solids.  Dissol/eo  7/Ac-Ft 

.21 

61       Sol  'cs ,  Suspended 

6?        Strontium    (uq/ 1  ) 

390 

1 

63.     Sulfate   [mo/ 1 

17 

1 

M      Sulfide       W" 

65      'emoerature  ("c; 

3.0 

66.     Tin    'uo/'lj 

67       Titanium   [ufl,    1 ! 

63.     Turbidity          -','J 

i 

69.     vanadium  I  jq,  1 ! 

i 

70.     7inc    (uq/ 1  , 

i 

71 .      iircori^     yq;  i  ' 

i 

"2.      Calcium      .-n    1 

26 

73.     Complete  tlemen:  Soan 

i 

74.     Radioactivity 

i 

jross  A  lona    !pc'! 

I 

''adtum   ~T5* 

1         1 

Gross   Seta 

i         i 

"horium  33T" 

Jranlw"** 

»5.     Total    Imanic  Carbon    '«sq  !i 

63.1. 

I*    .*Jl      :1  mq;  lite1*,    tnen 

i 

u  tronen  Jj3as»   E«tract'OnJ 

2.3 

•Jrnaiic   Carbon,   Disso;.?d 

67 

Orcanic   Carbon,   Sus'e«-ei 

i  > 

i 

Phenols 

i 

Sul fur    1  Acid    :>"r!C" Ifln 

76.        Tot  ll    CrthO* f 10iC«?r3uj       —     ! 

.16; 

i         i         1 

77.      Phospnate 

i.o  ;         1                          1 

78.      Phospnor-js .    .)issolv?a 

i                 iii 

—  j 

19 


TABLE   1.2-8 

SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,   USGS  09306244 
CORRAL  GULCH  SOUTH  OF  84  MESA 
YEAR  1976 


Jan. 
29 

Fea. 

13 

1 1 

May 
11 

June 

,  2b 

1.    Alkalinity   (mg/1 ) 

523 

505 

W9 

kb). 

2      Aluminum  tuOrli 

10 

10 

i20 

-- 

40 

3.    ATrxma  lng/1 ) 

.06 

.19 

.  10 

.0? 

4.    A'omatics,   Polycvclic 

5.     Arsenic   tun/1) 

2 

2 

U 

-- 

6.    barium  (u-v  i ) 

200 

100 

7.     3ervl 1 iun    (uq/1 ) 

<5 

<10 

8.    Bicarbonate   (na,/l ) 

'  538  '" 

i\6 

595 

677 

9.    Bismuth  (uq/1) 

'35 

<4C 

10.    Boron   (ufl/ 1 ) 

150- 

160 

150 

1.0 

140 

LI.    Cacmium   (un/ 1 ) 

1 

12.    Carbonate  (mn/1 ) 

0 

0 

0 

0 

13.     Carbon  Dioxide   (mq/l) 

14.     C"londe   i'm<j/l) 

IB 

19 

16 

17 

15.    Chromium  lug/1 ) 

<25 

<.13 

16.    Cooalt    [jq/il 

<7S 

<30 

17.    COO 

26 

18.     Col i form,    'ntdl    l   Fecal 

94 

19.     Color     ;?Cu] 

k 

15 

15 

6 

20.    Conductivity.   Specific 

1750 

1900 

1700 

1820 

21.     Copper   (un/l) 

2 

22.     Cvanide   lmq/1 ) 

.00 

23.    Discnarqe  (CFS) 

24.     Discnarae,    Instantaneous 

.01 

.10 

.07 

-- 

25.    Dissolved  Oxyqen     (mg/1) 

5.1 

11.7 

13.  >* 

9.2 

26.     Fluoride   inn/1  1 

3 

rl* 

•  3 

.  1 

27.     Gall ium   (uq/1 ) 

<I0 

y 

<I0 

23.     GermanJur.;   (uq/1  ) 

<30 

<40 

29.    hardness   (Ca,  Mql    (mq/l ) 

730 

690 

630 

650 

30.     Hardness,   ^on-Caroonac*   ;mq/ 1 ) 

210 

180 

190 

190 

31.     iron    (uq/1) 

20 

30 

<30 

-- 

<30 

32.     Kjeldanl    Nurooen     (nq/I ) 

.76 

1.0 

.96 

.1.6 

33.     Lead   'uq/1 ; 

.<;5  .. 

34.     Li tnium   (un/ 1  ) 

10 

20 

35.     fannes' ;ss   jnq/1 1 

110 

100 

97 

100 

35.     I'anoanese    vuc.'  1  ) 

60 

220    ; 

37.    f'ercurv   [ue/1] 

.0 

1 

33.     "oly;di;r  gi\   1  jq/1  ) 

60 

60 

39.     Nic<el    {uq/ ' ) 

<25 

<30 

40      Nitrate    '-iq'lj 

41.     :mri  te   fmo/1  i 

4?      nitrite  Plus  Nitrate     [mq/TJ 

.71 

.36 

.68 

<    04 

43       Nltrooen,    Ammonja 

.05 

.15 

.03        .04 

44    Odor  "Tsevsntyj 

45      Qi  1   i  urease   (mq/1 ) 

0 

46      Ortno-?nospnate   (mn/1) 

47      Ortno-Phosohorus    (mq/l) 

.02 

.01 

.01 

.00 

43.     Pesticides 

0 

49.     ?* 

7.8 

8.2 

8.1 

8.2 

50       ^nospnorus.    Total    (mq/l) 

.00 

.05 

.06 

.85 

51       Potassium   (-K!/l ) 

7.6 

7.7 

1.0 

2.6 

5?       Selenium    (uq/1  ) 

2 

51      Silica    '.rxj/1  ) 

17 

18 

20 

17 

54       Si Iver   (uo/ 1  ! 

*1 

<4 

55       Sooium    (mq/  1 | 

190 

1711 

170 

190 

55      Sodium  Adsorption   Ratio 

1.  1 

7  a 

7    9 

12 

5  7       Sod  i  urn   ; ', ; 

36 

35 

35 

33 

53.     Solids,  Dissolved  (mq/l) 

1130 

I2M 

1710 

12  30 

51      Solids,   Dissolved   I7D 

,Oll 

11 

.21 

-- 

60      Solids,  S-ssolved  T/Ac-Ft 

1.33 

1.69 

1.65 

1.67 

51       Solids.   Suscerded 

5?       Strontium    ( uq/ 1 ) 

2300 

2700 

2300 

-- 

:;oo 

61      Sulfate  (mq/l) 

610 

510 

U90 

520 

54      Sulfide       W') 

.2 

55       Temperature   (UC) 

6.0 

8.0 

9.0 

21.0 

65.     Tin    (uo/1) 

<20 

<]0 

67       Titanium   -uq/1 ) 

<20 

<20 

63       Turpidtty          J'^J 

69.     Vanadium  [ua/1 1 

<I5 

<10 

70.      Zinc    (uq/1] 

10 

20 

71.     Zirconium   (uq/1 ) 

10 

<5o 

72.     Ca'cium   (nq/ll 

1  10 

110 

1  10 

100 

73.     Comolete   Element   Span 

74.     Radioactivity 

Gross  Alpna    (oci ) 

<7.8 

<I2.4 

10   6 

Radium  ?26" 

.02 

-- 

Gross   3eta 

i»:s 

22.6 

1 S .  1 

Thorium  230" 

'Jranium** 

TS-       Total    Drnanic    Carbon    (nq/1) 

n.it 

13.7 

13-3 

It   "C   >1)  mq/  1 1  ter,    tnen 

.'.ltronen   fjase  £<*.ractionl 

Qrcanic   Carcon^  Di ssol ved 

1 1 

13 

13 

7.4 

0r^a"-c  Carpon.   Suspended 

> 

.7 

.3 

Phenols 

Sulfur   (Acid  Extraction] 

\ 

76.         fOtjl     Cr'.IO-  ;rr;;norOuS     '  "1     ' 

1                ' 

:i.    =nosp-)r-> 

.00 

15 

:is 

1  '    !           1 

73.     J-jso-cr.s,   Dissolved 

1           1 

1 

20 
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TABLE   1.2-9 
SUMMARY  WATER  ANALYSIS 
STREAM  GAGING  STATION,  USGS  09306255 
YELLOW  CREEK  NEAR  WHITE  RIVER 
YEAR  1976 


Jan. 

28 

Feb. 
26 

,o58h 

Apr. 

25 

June 
21 

1.    Alkalinity  (mq/ 1 i 

lr.70 

17fto 

Kin 

1520 

1870 

2.    Aluminum   (ui/I  ) 

?n 

d.T. 

rro 

-- 

100 

3.     Ammonia  (.ng/  1  ) 

1C 

.in 

0   1! 

0 

.01. 

4.    Aromatics,   Polycvclic 

5.    Arsenic   (uq/l ) 

It 

6 

-. 

— 

— 

6.     Barium    (uq/ 1  ) 

20 

100 

7 .    Beryll ium  (uq/l 1 

«=IO 

<20 

B.    Bicarbonate  lma/1 ) 

IUM 

S9<- 

1  \Hn 

1580 

1360 

9.     Bismuth   (uq/l  ) 

<70 

<70 

10.     Boron    (uq/t) 

ioa 

tan 

77<i 

630 

750 

820 

11.     Cadmium   (no/ 1 ) 

1 

12.    Carbonate  (m/\) 

28' 

1.78 

"iq 

136 

207 

13.    Carbon  Dioxide   Img'/l) 

14.    Cnloride 

«v\ 

i=;n 

itn 

no 

Ko 

no 

15.    Chromium 

uq/l 

0 

<5J 

16.    Cobalt    Juq/I) 

<50 

<50 

17.    COD 

15 

18.     Coli form,    rotal    1   Fecal 

19.     Color     (PCU] 

5 

Tt 

in 

20 

22 

?0.     Conductivity.   Specific 

^aao 

?  inn 

1701 

1.000 

1600 

21.    Cooper  (uq/l 1 

* 

22.     Cyanide   [mo/I ) 

o.oc 

23.     Discharge  ICFSJ 

24.     Discnarqe,    instantaneous 

2.0 

1.6 

25.     Dissolved  Oxyqen     (snq/ll 

12.2 

10.9 

ii. i 

8.5 

— 

25.     Fluoride   (mq/l ) 

2.6 

2.0 

7    1. 

2.6 

2.6 

27.    Gal  limn  (un/1) 

<20 

<20 

28.     German iuJ..   (uq/  1 ) 

<70 

<  70 

29.     Hardness    (Ca.   Mq)    (mq/l) 

590 

550 

610 

510 

__1U 

30.    Hardness,   Non-Carbonate    [mq/l) 

0 

0 

0 

0 

o 

31.     Iron    (un/1) 

20 

20 

70 

-. 

— 

30 

32.     Kjeldahl    ,'litroqen     (mg/1) 

1.0 

-90 

-. 

.47 

.kO 

33.     Lead   (uq/l) 

<60 

<s'0 

34.     Lithium   (un/1 ) 

150 

:oo 

35.     t'annesium   (mq/l  J 

120 

no 

100 

1  10 

120 

36.    Hanqanese  (uq/  I  | 

<10 

<10 

37.     ftercury   (un/  1  ) 

n 

38.     "olybdenum   !ug/lj 

ao 

in 

39.     Nickel    (uq/l) 

««] 

<-60 

40.     Nitrate   (mq/l 

41.      Iitrite    (mg/1 

42.     Nitrite   Plus   Nitrate     lma/1] 

1.6 

1.2 

,  i  i 

.51 

.01 

43      Nitrogen,   Ammonia 

.2/ 

.23 

It 

.00 

.01 

44      Jdor     (Severity) 

45.    Oil   1  Grease  (mq/l ) 

n 

46      Ortno-Phospnate  (mn/l) 

47.     Ortno-Phosphorus    (mq/l) 

48.     Pesticides 

49.     P* 

■  7 

8     7 

a  7 

8.6 

3. a  1 

50.     Phosphorus.    Total    (mq/l) 

16 

16 

J  ? 

.*!. 

.07 

51       Potassium   (mq/l ) 

It    7 

:,    I 

7  i 

5.0 

It   1 

5?       Selenium   (uq/ ! ) 

1 

51      Silica    (mq/ll 

11 

It 

17 

1  1 

9.6 

54      Silver  (uq/l) 

<6 

<5 

55       Soul  urn    (mq/l ) 

ten 

tin 

ain 

SCO 

360 

56      Sodium  Adsorption   Qatio 

l« 

17 

1A  , , 

15 

16 

57.     Sodium   [  ,) 

76 

77 

78 

76 

73 

58      Sol  ids,  Dissolved   (ran/1 ) 

?75n 

7  7(.n 

fijfl 

2650 

2  680 

59.     Sol  ids.  Dissolved  ''•D 

|5.2 

21. <. 

16.1 

-- 

60      Solids,  Dissolved  T.Ac-Ft 

1.75 

1.05 

3   56 

1.60 

3.97 

61       Solids.   Suspended 

62       Strontium    (uq/l  ) 

3100 

3200 

!'00 

-. 

-- 

1600 

61       Sul fate   (mq/l j 

570 

520 

570 

610 

620 

64      Sulfide        WJ 

0  6 

66.     Temserat'ire   (UC) 

0 

1  .0 

1.0 

I6.1 

27  0 

66       Tin    (uq/l) 

<6a 

<6!) 

67       Titanium   (uq/l) 

<20 

<10 

68      Turbidity          Jl U ) 

69.     Vanadium   (uq/l  ) 

<t.n 

<qo 

70.      Zinc    (uq/lj 

0 

0 

71.     Zirconium  (uq/ 1 ) 

<  100 

<IC0 

7?.     Calcium   (mn/l^ 

35 

39 

M) 

32 

7.1. 

73.     ComDlete   Element   Span 

74.     Sadioacti vity 

Gross  Alpha     (uq/  1 ) 

«2* 

511 

Vadium  226* 

jross  Seta 

Id 

<7.«. 

Thorium   230** 

Uranium** 

75.     Total   Ornanic  Carbon   'mgyl) 

!}.<• 

1 

If   TCC    '10  ma/ liter,    then 

| 

ntroqen    [3ase   Extraction) 

1 

Organic   Carbon,  Dissolves 

6.9 

1 1 

12 

— 

<t.3    1 

Orqanic  Carbon,  Suspended 

2.1 

1  .  1 

1  .0 

Pnenol s 

Sulfur   (Acid   Extraction) 

76.      Tool   Ortfio-  Phosphorous    ■  wi'  ' 

.09 

.07 

Oa 

.0} 

.0 

77.      Phosphate 

.-9 

1  ."( 

.17 

-.i      .;| 

! 

78.      Phosohorus.   Dissolves 

1                 1 

1 

21 
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Figure  lT2-2 
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Figure    1.2-3 
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Figure  1.2-4 
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Figure  1 .2-5 
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Figure  1 .2-6 
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Figure  1 ,2-7 
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Figure  1 ,2-8 
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Figure  1 .2-9 
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Figure  1.2-10 
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Figure  1.2-12 
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Figure  1.2-13 
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Figure  1 .2-18 
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Figtrre  1 .2-20 


rvni_UC3WArVlS/i_.TG« 
O  o 


3-*4 


r      ^     W 

if-* 

£  8 


u 

u 

12    0 


■^•j 


> 

o     0 

-    2 


VJ 


J 


>8 


a 
-  a 


la. 


-UJ. 


r? 


i 


c  ■ 


Q 


"=2 


-LJ 


C      O 


O 


-Z — £3- 

I-     «X 
_t»e  — 


"S 


■4S- 


-££ 


U. 


£ 


-o- 


"81 
EC 


_l 


2 
JJ. 


o 

CD 


«J 


o 


a 


2   u. 


2* 

4   " 


-  1 


bain/swvaomiw 


43 


Figure  1.2-21 
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Figure  1.2-23 
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Figure  1.2-25 
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Figure  1.2-26 
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Figure  1 .2-31 


1.2.3      ALLUVIAL  AQUIFERS 

The  drilling  and  completion  of  fifteen  alluvial  aquifer  test 
holes  associated  with  Tract  C-a  were  described  in  RBOSP  Progress 
Reports  2,3,  and  4.  The  holes  which  encountered  water  were: 
G-S  S-7,  G-S  S-8,  G-S  S-ll,  G-S  S-12,  G-S  S-19,  G-S  S-22,  G-S 
S-23  and  G-S  S-24.  Continuous  water  level  recorders  (Stevens 
Type  F)  were  installed  at  G-S  S-7,  G-S  S-8,  G-S  S-ll  and  G-S 
S-12.  Water  quality  information,  conductivity,  temperature, 
pH,  and  water  level  data  for  the  alluvial  holes  monitored  on  or 
near  Tract  C-a  are  shown  in  Figures  1.2-32  through  1.2-47. 

According  to  the  schedule  approved  by  the  Area  Oil  Shale  Super- 
visor (AOSS)  for  the  alluvial  aquifer  monitoring  program,  samples 
for  standard  chemical  analysis  should  be  collected  in  February, 
July,  November,  and  monthly  during  the  snowmelt  flash  flood 
season  from  April  through  September,  Table  1.2-11.  The  schedule 
also  requires  that  all  samples  from  the  alluvial  holes  be  filtered 
prior  to  laboratory  analysis.  This  process  is  done  in  the  field 
by  means  of  a  pressurized  filtration  unit. 

Water  level  data  for  the  alluvial  holes  are  summarized  in  Table 
1.2-12.  During  the  quarter,  the  average  water  level  declined 
in  the  alluvial  holes  by  about  1.2  feet.  Alluvial  holes  G-S 
S=7,  G-S  S-8  ,  G-S  S-19,  and  G-S  S-23  showed  a  consistent  down- 
ward trend  in  water  levels  through  the  quarter.  Two  of  the  holes, 
G-S  S-ll  and  G-S  S-24,  showed  water  level  declines  from  late  June 
through  July,  then  rose  from  late  July  through  August.  The  water 
level  for  alluvial  hole  G-S  S-22  rose  in  late  June  through  July, 
then  fell  during  the  last  part  of  the  quarter.  A  consistent  up- 
ward trend  in  the  water  level  was  observed  in  G-S  S-12. 

Field  measurements  of  conductivity  showed  an  average  quarterly 
increase  of  220  umhos/cm  in  holes  G-S  S-7,  G-S  S-ll,  G-S  S-12, 
G-S  S-22,  G-S  S-24,  with  an  average  decrease  of  350  umhos/cm 
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observed  in  holes  G-S  S-8,  G-S  S-19,  and  G-S  S-23.  The  August 
measurement  of  specific  conductance  ranged  from  900  umhos/cm 
near  the  western  boundary  of  the  tract  to  1950  umhos/cm  near 
the  84  Mesa.  Temperature  extremes  ranged  from  6.7°  C.  at  G-S  S-7 
in  June  to  12.2°  C.  in  G-S  S-22  in  July.   Five  holes  that  showed 
overall  quarterly  decreases  in  water  temperature  are  G-S  S-ll, 
G-S  S-12,  G-S  S-19,  G-S  S-22,  and  G-S  S-23,  while  temperatures 
in  G-S  S-7,  S-8  and  S-24  increased. 

Measurements  of  pH  in  all  holes  remained  between  6.1  and  6.9. 
G-S  S-23  showed  slightly  decreasing  values,  with  the  rest  of 
the  holes  showing  increases  or  little  change. 

Correlation  of  increases  between  field-measured  parameters  (temp- 
erature, specific  conductance,  pH)  was  not  possible.   In  part, 
this  may  be  due  to  the  lack  of  enough  data  points.  However,  the 
general  trends  for  this  quarter  reflect  the  expected  seasonal 
nature  of  precipitation  and  temperature.  Increases  in  water 
levels  generally  follow  the  increase  in  precipitation.  Temperature 
increases  reflect  the  seasonal  influence. 

Overall  water  quality  of  the  alluvial  aquifer  remained  relatively 
stable.  Constituents  showing  major  amounts  are:  bicarbonate, 
magnesium,  silicon  dioxide,  sodium,  total  dissolved  solids, 
alkalinity,  and  sulfate.  Calcium  and  carbonate  concentrations 
increased  by  50%  to  100%  as  compared  to  last  quarter.  Other 
constituents  which  showed  significant  decreases  were  iron,  boron, 
and  nitrate. 

Tables  1.2-13  and  1.2-14  present  the  summaries  of  the  water 
quality  analyses. 

Water  quality  samples  were  not  collected  from  alluvial  hole  G-S 
S-8  in  July  1976,  because  insufficient  water  was  available. 
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TABLE  1.2-11 
DATA  COLLECTION  SCHEDULE  FOR  ALLUVIAL  HOLES 


Monthly 

Water  Levels  Measured 
February,  July,  November  Plus  Snowmel t-Flash  Flood  Seasons  (April  to  September) 
Water  Samples  Analyzed  For: 


Alkalinity 
Ammonia 
Boron 

Bicarbonate 
Calcium 
Carbonate 
Chloride 
Conductance 
Dissolved  Organic 
Carbon 

February,  July,  November 

Water  Samples  Analyzed  For: 

DO 

Bromide 
Cyanide 
BOD 
COD 

Phenols 
Sulfide 
Radioactivity 
Gross  Alpha 
4  pci/1 
226 
Ra 
Gross  Beta 
100  pci/1 
90 


Sr" 
Ce 


137 


July  or  August 

Samples  Analyzed  For 

Fecal  Col i form 
Total  Col i form 

MBAS 


Dissolved  Solids 
Fluoride 
Iron 

Magnesium 
Manganese 
Kjeldahl  Nitrogen 
Nitrate  plus  Nitrite 
Orthophosphate 
Dissolved  Phosphate 
Potassium 


Ba 

Be 

Bi 

Ge 

Ga 

Ni 

Sr 

Ti 

V 

Zr 


Si  1 ica 

Sodium 

Sulfate 

Color 

Odor 

pH 

Temperature 


Al 
As 
Cd 
Cr 
Cu 
Pb 
Li 
Mo 
Hg 
Se 
Sr 
Zn 
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TABLE  1.2-12 
ALLUVIAL  HOLES 

COMPARATIVE  WATER  DEPTHS 


June   -   An 
Depth  in 

gust 
Feet 

Depth  in  Feet 

Hole  No. 

Maximum 

Minimum 

Quarterly* 
Change 

Quarterly* 
Maximim     Minimum      Change 

G-S  S-  6 

Dry 

G-S  S-  7 

24.57 

22.17 

-2.40 

G-S  S-  8 

35.77 

29-02 

-6.75 

G-S  S-ll 

44.78 

43.83 

-0.03 

G-S  S-12 

33-71 

28.11 

+5.60 

G-S  S-13 

Dry 

G-S  S-14 

Dry 

G-S  S-15 

Dry 

G-S  S-16 

Dry 

G-S  S-17 

Dry 

G-S  S-18 

Dry 

G-S  S-19 

58.18 

53-24 

-4.94 

G-S  S-22 

65-91 

65.06 

+    -51 

G-S  S-23 

29.51 

28.62 

-   .89 

G-S  S-24 

6.95 

6.25 

-   .44 

*  Positive  value  indicates  water  level  rise 
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TABLE  1.2-13 

SUMMARY  OF  WET  CHEMICAL  ANALYSIS 

ALLUVIAL  AQUIFER 

Values  in  mg/1 

MARCH   1975  THROUGH  AUGUST  1976 


n    1  terns 

1  tem 

Low 

Hiqh 

Average 
474.180 

Averaged 
134 

Std.  Dev. 

Alkal inlty 

310 

1505 

120.858 

Aluminum 

-  0.100 

1.200 

0. 140 

10 

.375 

Ammon ! a 

0.030 

6.4 

0.537 

107 

O.883 

Arsen  ic 

-  0.010  ' 

"  0.100 

111 

0.001 

Bar  i  um 

-  1.000 

i  1 .000 

97 

Bicarbonate 

360 

780.000 

5&3. 134 

134 

100.734 

Boron 

<  0.010 

27.000 

1.103 

126 

2.871 

Cadmi  um 

•«  0.010 

*  1 . 1 00 

0.031 

111 

0.111 

Calcium 

25.000 

240.000 

99.463 

134 

35.876 

Carbonate 

i  0.010 

605.000 

10.737 

133 

53-378 

Chloride 

1.300 

71.000 

17.399 

134 

8.005 

Chromi  um 

-  0.010 

0.200 

0.008 

1  10 

0.036 

Conductivity  (umhos/cm) 

860.000 

2370.000 

1549.430 

134 

359.286 

Copper 

•«  0.010 

8.000 

0.481 

111 

1.179 

Cyanide 

^  0.010 

0.200 

0.004 

112 

0.020 

Dissolved  Sol  ids 

640.000 

2090.000 

1191.978 

134 

291.505 

Fluoride 

i  0.100 

1.200 

0.335 

133 

0.181 

Gross  Alpha  (pci/1) 

1.400 

31.000 

11.980 

85 

6.720 

Gross  Beta  (pci/l) 

1.000 

35.000 

13.346 

30 

10.009 

Hardness  (total) 

280.000 

820.000 

606.875 

120 

141.009 

Iron 

■<  0.050 

28.000 

5.573 

134 

5-957 

Lead 

0.010 

13-000 

0.346 

110 

1.239 

Magnesi  um 

3.700 

150.000 

87.179 

134 

36.417 

Manganese 

-  0.050 

27.000 

2.705 

126 

4.374 

Mercury 

-  0.001 

t  0.010 

111 

N  i  eke  1 

0.010 

0.200 

0.074 

97 

0.057 

Hi  trate 

•*  0 . 1 00 

165.000 

6.434 

134 

15.154 

pH 

..  6.000 

7.200 

6.425 

132 

0.645 

Phosphate 

i  0.010 

1.600 

0.059 

13^ 

0.187 

Selenium 

.  •»  0.010 

i  0.100 

111 

Si  1  icon  Di oxide 

16.000 

44.000 

30.134 

134 

5.366 

Si  lver 

-  0.010 

•«  0 . 1 00 

0.007 

96 

0.013 

Sod  i  um 

72.000 

450.000 

188.515 

134 

59.044 

Sul fate 

145.000 

1000.000 

457.649 

134 

158.339 

Zinc 

0.100 

13.000 

0.669 

109 

1.404 

Potassium 

*  1.000 

14.000 

4.942 

36 

3.790 

Li  thi  um 

■»  0.100 

0.100 

0.014 

14 

0.036 

Total  Organic  Carbon 

2.900 

292.000 

47.858 

98 

60.328 

Nitrite  -N 

t.  0.010 

0.100 

0.004 

29 

0.019 

Bromide 

0.100 

0.900 

0.717 

6 

0.306 

Chemical  Oxygen  Demand 

2.500 

85.000 

18.893 

14 

20.774 

Phenol s 

-  0.001 

^  0.001 

14 

Kjeldahl  N 

-.  0.100 

8.800 

1.811 

37 

19.973 

Bery  1  1  i  um 

-  0.020 

2.500 

0.612 

8 

0.884 

Ortho  Phosphate 

-.  0.100 

1.000 

0.055 

31 

0.182 

Ammonia  -N 

■<  0.100 

5.300 

0.753 

15 

1.378 

Dissolved  Organic  Carbon 

2.000 

3.000 

2.125 

8 

0.354 

MBAS 

i  0.010 

t  0.010 

6 

Total  Col i  form 

•«  10.000 

250.000 

81 .429 

7 

91.911 

Fecal  Col i  from 

•*  10.000 

40.000 

8.571 

7 

15.736 
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TABLE   1.2-14 

SUMMARY  OF  QUALITATIVE  SPECTROGRAPHIC  ANALYSIS 

ALLUVIAL  AQUIFER 

Values  in  mg/1 

MARCH   1975  THROUGH  AUGUST  1976 


I  tern 


Low 


Al uminum 

0.005 

Antimony 



Arsenic 



Bar  i  um 

0.001 

Be  ry 1 1 i  um 

0.001 

Bi  smuth 

— 

Boron 

0.010 

Cadmium 

— 

Ca 1 c  i  um 

10.000 

Cerium 

Cesium 

0.001 

Chromium 

— 

Cobalt 

0.001 

ColumL  i  um 

Copper 

0.001 

Oyspros  ium 

Erbium 

— 

Europium 

— 

Gadol inium 

— 

Ga 1 1 i  um 

0.001 

Germanium 

0.001 

Gold 

— 

Ha  f n  i  um 

--- 

Holmium 

— 

Ind  ium 

— 

1 ridium 



1  ron 

0.010 

Lanthanum 

— 

Lead 

0.001 

Li  thium 

0.001 

Lutet  ium 

... 

Manges i um 

5.000 

Manganese 

0.001 

Mercury 

— 

Molybdenum 

0.001 

Neodymium 

— 

Nickel 

0.001 

Osmi  um 

— 

Pal  lad  cum 

— 

Platinum 

... 

Potassium 

0.010 

Praseodymium 

— 

Radium  (pci/l) 

0.100 

Rhenium 

— 

Rhodium 

— 

Rubidium 

— 

Ruthenium 

— 

Samarium 

... 

Scand  ium 

— 

Selen  ium 



S  i 1 i con 

2.000 

S  i 1 ve  r 

— 

Sod  i  um 

1  .000 

Strontium 

0.010 

Tantal um 



Terbium 

— 

Thai  1 ium 

— 

Thorium 

— 

Thul ium 

... 

Tin 

0.001 

Ti  tan  ium 

0.001 

Tungsten 



Uran  ium 

... 

Vanadium 

0.001 

Ytterbi  um 

0.001 

Yttrium 

0.010 

Zinc 

0.001 

Zi  rconium 

0.010 

High 


5.000 

0.050 
0.001 

0.500 

Major 


0.001 
0.020 
0.001 

0.050 


0.010 
0.001 


5.000 


2.000 
1.200 


Major 
0.100 
Major 
0.100 


0.001 
1.000 


0.020 
0.001 
0.020 
0.020 
0.010 


Ave  rage 
0.487 

0.008 
0.001 

0.344 

10.000 


0.001 
0.004 
0.001 

0.014 


0.004 
0.001 


0.230 


U.500 
0.100 

0.036 
0.007 

Major 
0.500 

2228.111 
0.066 

0.050 

0.007 

0.070 

0.011 

0.585 
0.341 


4.972 
0.008 
6.239 

0.105 


0.001 


0.029 


0.007 
0.001 
0.010 
0.005 
0.010 


#  Items 

Averaged 

Stu.  3ev. 

111 

0.987 

0 



0 



49 

0.013 

5 

0.000 

0 

— 

111 

0.179 

0 

— 

6 

0.000 

0 

— 

1 

0.000 

17 

0.006 

4 

0.000 

0 

— 

110 

0.014 

0 

— 

0 

— 

0 

— 

0 

6 

0.005 

1 

0.000 

0 

— 

0 

— 

0 

— 

0 

0 

... 

1 1 

0.751 

0 

45 

0.083 

85 

0.015 

0 

... 

9 

4405-680 

104 

0.119 

0 

... 

71 

0.010 

0 

7 

0.026 

0 

0 

— 

0 



III 

0.505 

0 

— 

61 

0.233 

0 

0 

— 

0 

— 

0 

— 

0 

— 

0 

0 

109 

2.651 

34 

0.024 

88 

2.753 

108 

0.089 

0 

— 

0 

— 

0 

0 

— 

0 

— 

15 

0.000 

91 

0.118 

0 

... 

0 

— 

10 

0.008 

5 

0.000 

5 

0.004 

44 

0.006 

2 

u.OuO 

• 


r 


Less  than  minimum  detectable  amount 

Major  -  Concentration  too  large  to  quantify  (see  wet  chemical  analysis) 
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Figure     1.2-33 
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Figure  1 .2-34 
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Figure  1 .2-35 
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Figure  1.2-37 
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Figure  1 .2-38 
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Figure  1.2-39 
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Figure  0-40" 
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Figure  1 .2-41 
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Figure  1 .2-42 
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Figure  1.2-43 
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Figure  1 ,2-44 
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Figure  1 .2-47 


1.2.4  DEEP  AQUIFER  DRILLING  PROGRAM 

The  Deep  Aquifer  Drilling  Program  has  been  previously  described 
in  RBOSP  Progress  Reports  2  and  4,  Hydrologic  Program.  A  summary 
of  the  drilling  program  is  reported  in  RBOSP  Progress  Report  5. 

1.2.5  DEEP  AQUIFER  COMPLETION  PROGRAM 

The  Deep  Aquifer  Completion  Program  is  reported  in  RBOSP  Progress 
Reports  2  and  4,  Hydrologic  Program  Interpretive  Text. 

1.2.6  UPPER  AND  LOWER  AQUIFER  PUMPING  TESTS 

Pumping  Test  Data  can  be  found  in  RBOSP  Progress  Report  3, 
Interpretive  and  Raw  Data  Texts.  Detailed  interpretation  is  con- 
tained in  RBOSP  Progress  Report  4,  Interpretive  Text,  with  basic 
data  bound  in  the  associated  Raw  Data  Volume. 
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1.2.7      DEEP  AQUIFER  MONITORING 

The  deep  aquifer  monitoring  program  started  in  December  1974. 

The  program  includes  the  measurement  of  water  levels  and  gathering 

of  water  quality  data.  Water  samples  were  collected  monthly 

from  March  through  August  1975.  Thereafter,  water  samples  were 

collected  semi-annually.  The  latest  samples  to  be  analyzed  were 

collected  in  March  1976  with  the  exception  of  G-S  10  and  G-S 

M-4.  The  locations  of  the  monitor  holes  are  shown  on  Figure  1.2- 
48. 

In  accordance  with  the  RBOSP  Approved  Exploratory  Plan,  the  present 
monitoring  program  consists  of  measuring  static  water  levels  on  a 
monthly  basis.  Water  level  data  from  October  1975  through  August 
1976  are  included  in  the  Raw 'Data  Volume  of  this  report. 

It  was  reported  in  Progress  Report  7  that  samples  were  collected 
from  the  holes  in  March  1976  with  the  exception  of  three  holes. 

Samples  from  G-S  8,  G-S  10  and  G-S  M-4  were  not  collected  at 
that  time  due  to  equipment  breakdown  or  problems  associated  with 
those  specific  holes.  Since  that  time,  measures  have  been  taken 
to  correct  the  problems.  Equipment  problems  were  corrected  which 
permitted  sampling  of  G-S  10. 

An  investigation  of  G-S  8  revealed  that  the  hole  was  plugged 
approximately  630  feet  below  the  ground.  G-S  8  is  a  single 
completion  hole  monitoring  the  lower  aquifer.  It  is  not  certain 
when  the  plugging  occurred.  Data  from  samples  collected  early  in 
the  monitoring  indicate  the  plug  occurred  after  hole  completion 
and  before  the  monitoring  program  began.  Data  collected  on  G-S  8 
during  the  monitoring  program  do   not  represent  the  aquifer 
water  quality.  A  request  has  been  submitted  to  the  AOSS  to 
abandon  G-S  8  as  a  monitoring  hole. 

A  work  over  rig  was  brought  in  to  remove  a  bailer  hung  up  in  the 
tubing  in  the  lower  aquifer  of  G-S  M-4  .  The  bailer  was  wedged 
on  a  deposit  build-up  on  the  walls  of  the  tubing.  The  tubing 
was  cleaned  and  rerun  into  the  hole. 

77 


R30SP  PROGRESS  REPORT 


Samples  from  G-S  M-4  and  from  G-S  10  were  collected  in  August 
1976.  Analysis  results  can  be  found  in  the  Raw  Data  Volume. 
Tables  1.2-16  and  1,2-17  contain  a  summary  of  the  wet  chemical 
and  spectrographs  analyses. 

Along  the  north  side  of  the  tract  upper  aquifer,  water  levels  were 
stable  with  the  exception  of  TO-2,  Water  levels  increased  in  T0-2 
on  the  average  of  0.7  feet  per  month  over  a  three  month  report- 
ing period.  Water  levels  around  CF.-709  decreased  by  3  feet  over 
a  three  month  period.  Holes  close  to  CE-709  had  decreases  that 
ranged  from  0.3  to  0.4  feet  average  per  month  over  this  same 
period.  The  southern  portion  of  the  tract  had  increasing  water 
levels.  The  central  portion  of  Tract  C-a  showed  the  highest 
increasing  levels  for  this  reporting  period.  A  water  level  rise 
over  2  feet  for  a  three  month  period  was  recorded  at  AM-2A. 
(Table  1.2-18,  and  Figures  1.2-49  and  1.2-51), 

The  lower  aquifer  piezometric  surface  has  decreased  from  May  21 
through  August  27.  Holes  across  the  tract  have  had  decreases 
in  water  levels  of  from  1  to  2  feet  for  this  period.  One  excep- 
tion to  the  decreasing  piezometric  surface  is  in  the  area  of 
G-S  S-13  where  an  increase  of  over  1  foot  has  occurred  during 
the  three  month  period  (Table  1.2-19>  and  Figures  1.2-50  and 
1.2-52). 


( 
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TABLE  1.2-15 
DATA  COLLECTION  SCHEDULE  FOR  DEEP  AQUIFER 


Monthly 

Water  Levels  Measure 

Semi-Annual ly 

Water  Sample  Analyzed  For: 

Alkalinity 

COD 

Na 

Aluminium 

Dissolved  Sol 

ids 

Sr 

Ammonia 

Ge 

Sulfate 

Arsenic 

Ga 

Sulfide 

Ba 

Fluoride 

Ti 

Be 

Iron 

V 

Bi 

Lead 

Zr 

Bicarbonate 

Li 

Zn 

Br 

Mg   t 

Color 

B 

Mn 

Odor 

Dissolved  Organic 

Hg 

pH 

Carbon 

Mo 

Temperature 

Calcium 

Ni 

Conductance 

Carbonate 

Nitrate  plus 

Nitrite 

Cd 

Phenols 

Radioactivity 

Chloride 

Dissolved  Phosphate 

Gross  Alpha 

Cr 

Pottassium 

4  pci/1 

Cu 

Se 

226 

Cyanide 

S  i 1 i  ca 

Ra 
Gross  Beta 
100  pci/1 
c  90 

Ce 


137 
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TABLE   1.2-17 

SUMMARY  OF  SPECTROGRAPHIC  ANALYSIS  MONITORING  PROGRAM 

UPPER  AND  LOWER  AQUIFER 
TRACT  C-a  and  VICINITY 
Values  in  mg/1 

MARCH   1975  to  AUGUST  1976 


-ower  Aqui 

fer 

Upper   Aqui 

fer 

*    1  terns 

Std. 

4    1  terns 

Std. 

1  tern 

Low 

High 
5.000 

Average 
0.125 

Avq ' d . 

196 

Oev. 

Low 

High 
1  .000 

Average 
0.  141 

Avg ' d. 
218 

Oev. 

Al uminum 

0.001 

0.390 

0.001 

0.204 

An  t  i  mon  y 

0.200 

0.200 

0.200 

1 

0.000 

... 





0 



Arsen  i  c 







0 

— 







0 



Bar  i  urn 

0.001 

0.100 

0.016 

28 

0.032 

0.001 

0.050 

0.006 

26 

0.010 

Beryl  1 ium 

— 

— 

— 

0 

— 

— 





0 

— 

Bi  smuth 



— 

— 

0 

— 

— 





0 

— 

Boron 

0.050 

Major 

0.437 

195 

0.622 

0.020 

5.  coo 

•  355 

218 

0.412 

Cadmium 

Major 

Major 

0 

Major 

Major 

0 

Calcium 

0.100 

Major 

6.836 

36 

4.341 

1  .000 

Major 

7.158 

19 

3.976 

Ceri  urn 

-" 

""" 

... 

0 

... 

... 

... 

... 

0 

... 

Cesi  urn 





— 

0 









0 



Chromium 

0.001 

0.010 

0.005 

2 

0.006 



0.050 

0.010 

13 

0.013 

Cobalt 

— 

— 

— 

0 

— 





— 

0 



Col umbium 

— 

— 

— 

0 

— 



— 

0 

Copper 

0.001 

0.100 

0.007 

172 

0.010 

... 

0.050 

0.008 

179 

0.010 

Oyspros  i  urn 

— 

— 

— 

0 

— 





— 

0 

... 

Erb  i  um 

— 

... 

0 

— 

— 

0 



Europium 

— 

— 



0 

— 





— 

0 

... 

Gadol inium 

— 

— 

— 

0 

— 





— 

0 

Gal  1 ium 

... 



0 

1      ... 

... 

... 

... 

0 

... 

German  ium 

— 

— 

— 

0 

... 

... 

... 

... 

0 

... 

Gold 





— 

0 





0 



Ha  f n  i  um 

... 

... 

— 

0 

... 

... 

... 

... 

0 

... 

Hoi  mi  um 

— 

— 

— 

0 

— 





— 

0 

— 

Ind  ium 

— 

— 

— 

0 

— 





— 

0 

— 

1 r  i  d  i  um 





— 

0 









0 



Iron 

0.005 

5.000 

0.112 

196 

0.510 

0.010 

1.000 

0.102 

215 

0.177 

Lanthanum 

... 

— 



0 

— 

— 





0 

Lead 

— 

0.500 

0.029 

39 

0.084 

0.001 

0.500 

0.340 

52 

0.080 

Li  thium 

0.001 

5.000 

0.049 

144 

0.416 

0.001 

0.500 

0.026 

144 

0.058 

Luteti  um 

0.100 

0.010 

0.010 

1 

0.000 

0.001 

0.010 

0.005 

2 

0.006 

Magnes  i  um 

0.100 

Major 

3-967 

36 

3.098 

0.100 

Major 

6.277 

22 

4.054 

Manganese 

0.001 

0.200 

0.016 

156 

0.031 

0.001 

1.000 

0.028 

162 

0.084 

Mercury 

... 



— 

0 

... 







0 

— 

Molybdenum 

0.001 

0.100 

0.008 

97 

0.015 

0.001 

0.500 

0.015 

III 

0.067 

Neodymium 

0.090 

0.090 

0.090 

1 

0.000 

— 



— 

0 

— 

Nickel 

0.001 

0.001 

0.001 

1 

0.000 

0.001 

0.010 

0.005 

5 

0.005 

Osmi  um 

— 

— 

— 

0 

— 





0 

— 

Pa  1 1  ad  ium 

— 

— 



0 

— 

— 

— 



0 

P 1  a  t  i  n  um 

— 

— 



0 





... 

... 

0 

... 

Potassium 

0.010 

Major 

1.207 

187 

1.496 

0.010 

Hajor 

1.016 

199 

1.446 

Praseodymiun 





0 

— 



— 

0 

— 

Radium    (pci/1) 

0.090 

2.100 

0.417 

43 

0.386 

0.100 

0.C00 

0.194 

31 

0.156 

Rhen  i  um 

— 



— 

0 

— 

— 

— 

— 

0 

— 

Rhodium 

— 



— 

0 

— 

— 

— 

— 

0 

— 

Rub  idi  um 

— 



— 

0 

— 

— 

— 

— 

0 

— 

Ruthenium 

— 





0 

— 

— 

— 

— 

0 

— 

Samar  ium 

— 



— 

0 

— 

— 

— 

0 

— 

Scandium 

— 



— 

0 

— 

— 



— 

0 

... 

Selenium 





0 





... 

... 

0 

... 

Si  1  icon 

0.500 

Major 

5.533 

195 

3.841 

50.000 

9.234 

218 

8.435 

Si  1 ve  r 

— 

0.00 1 

0.001 

14 

0.000 

— 

0.001 

19 

0.000 

Sod  i  um 

0.100 

Major 

7.490 

92 

2.716 

2.000 

Hajor 

7.385 

104 

2.897 

Strontium 

0.001 

Major 

0.113 

178 

0.124 

0.001 

1.000 

.131 

183 

0.121 

Tantal um 

— 



— 

0 

— 

— 



— 

0 



Terb  ium 

— 



— 

0 

— 

— 



— 

0 



Thai  1 ium 

— 



— 

0 

— 

— 





0 



Thorium 

— 



— 

0 

— 

— 



— 

0 



Thul ium 

— 



— 

0 

— 

— 



— 

0 

... 

Tin 

— 

0.001 

0.001 

2 

0.001 

0.001 

0.0GI 

0.001 

1 

0.000 

Ti  tan  ium 

0.001 

0.050 

0.004 

80 

0.006 

0.001 

0.150 

0.010 

116 

0.023 

Tungsten 

— 

— 



0 



— 



— 

0 



Uranium 

1.500 

1.500 

1 

0.000 

— 



— 

0 

... 

Vanad  i  um 

— 

— 



0 

— 

0.001 

0.100 

0.027 

16 

0.027 

Ytterbi  um 

— 

— 



0 

— 

— 

— 

— 

0 



Yttrium 

— 

— 



0 

— 

— 

— 

— 

0 

... 

Zinc 

0.001 

0.500 

0.032 

42 

o.no 

0.001 

0.500 

0.026 

51 

0.077 

Zi  rcon  ium 

num  detectable   amount 

0 

0 

Less    than   minir 

1 

Major   -   Concentration 

too    large    to   quantify    (see 

wet   chemical    ana 

ysis) 
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Figure  1,2-48 
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Figure  1,2-49 
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Figure  1 ,2-50 
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Figure  I ,2-51 
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CHANGE  IN  WATER  LEVEL 
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Figure  1,2-52 


1.2.8      HYDRQLOGIC  PROGRAM  SUMMARY 

The  following  is  a  summary  of  the  hydro! ogic  studies  related 
to  Tract  C-a  monitoring  during  the  quarter  from  June  through 
August,  1976.  The  summary  covers  three  main  categories:  surface 
water,  alluvial  aquifers  and  deep  aquifers. 

1.2.8.1     SURFACE  WATER 

Of  the  eleven  stream  gaging  stations,  five  did  not  record  measur- 
able discharge.  These  stations  are  located  on  Rinky  Dink  Gulch 
near  east  line  Tract  C-a,  Stake  Springs  Draw  near  the  confluence 
with  Corral  Gulch,  the  tributary  to  Yellow  Creek  east  of  84  Mesa, 
lower  Big  Duck  Creek  north  of  84  Mesa,  and  Dry  Fork  near  west 
line  Tract  C-a.  Upper  Big  Duck  Creek  north  of  84  Mesa  gaging 
station  recorded  only  isolated  flows  as  did  Box  Elder  Gulch  near 
west  line  Tract  C-a.  Stations  that  measured  relatively  continu- 
ous flows  for  this  reporting  period  were:  Corral  Gulch  east  of 
Tract  C-a,  Corral  Gulch  south  of  84  Mesa,  Corral  Gulch  near  west 
line  Tract  C-a,  and  Yellow  Creek  near  White  River. 

Conductivity  values  from  four  stations  located  at  Corral 
Gulch  east  of  Tract  C-a,  Corral  Gulch  west  of  Tract  C-a,  Corral 
Gulch  south  of  84  Mesa,  and  Yellow  Creek  near  the  White  River 
ranged  from  400  umhos/cm  to  a  high  of  3300  umhos/cm. 

The  continuous  temperature  data  recorded  at  Corral  Gulch  near 
west  line  Tract  C-a,  Corral  Gulch  east  of  Tract  C-a,  Corral  Gulch 
south  of  84  Mesa,  Yellow  Creek  near  White  River  indicated  a  rise 
in  temperature  during  the  period  from  mid-April  through  mid-July, 
1976.  These  temperature  rises  generally  follow  a  rise  in  sea- 
sonal ambient  temperature.  The  boron  and  fluoride  concentrations 
remained  at  about  the  same  levels  as  the  average  values  recorded 
during  the  first  year  of  baseline  data. 

Water  quality  analyses  were  made  by  the  USGS  from  the  stream 
gaging  stations  on  Box  Elder  Gulch  near  the  west  line  tract, 
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Corral  Gulch  near  the  west  line  tract,  Corral  Gulch  east  of  tract, 
Corral  Gulch  south  of  84  Mesa,  and  Yellow  Creek  near  the  White 
River.  In  general,  data  reported  for  this  period  conform  with 
previous  station  values,  compared  to  the  other  stations  mentioned 
above.  Yellow  Creek  continues  to  show  substantially  higher  con- 
centrations of  many  constituents.  Box  Elder  Gulch  station  near 
west  line  tract  generally  has  the  lowest  concentrations  of  the 
five  stations.  Certain  constituents  analyzed  have  shown  substan- 
tial variation  during  this  calendar  year  for  each  station.  These 
include  aluminum,  aromatics  (polycyclic) ,  kjedahl  nitrogen,  ammonia 
nitrogen,  organic  carbon,  and  phosphate.  Constituent  concen- 
trations that  are  for  the  five  stations  include  arsenic,  dissolved 
oxygen,  fluoride  and  lithium. 

Recording  type  precipitation  data  from  near  Cathedral  Bluffs, 
Stake  Springs  Draw,  and  Yellow  Creek  indicated  that  wet  periods 
occurred  around  May  8,  May  20,  mid-June,  and  about  July  18.  A 
very  dry  period  was  noted  in  late  June  and  early  July.   In  ^ 

general,  the  greatest  intensity  of  precipitation  events  recorded 
was  at  the  Cathedral  Bluffs  station.  Of  the  approximately  30 
precipitation  events  recorded  at  each  station  over  the  tract, 
the  Cathedral  Bluffs  station  averaged  0.24  inch,  with  a  maximum 
value  of  0.87  inch.  Stake  Springs  Draw  values  averaged  0.12 
inch  with  a  maximum  value  of  0.74  inch.  The  Yellow  Creek  gage 
recorded  an  average  fall  of  0.10  inch  with  a  maximum  value  of  0.41 
inch.  Storage  type  precipitation  gages  from  Dry  Fork  Gulch,  Box 
Elder  Gulch,  and  Corral  Gulch  generally  correlated  for  relative 
amounts  of  precipitation  over  the  same  time  period.  Therefore, 
widespread  events  did  occur  with  all  stations  showing  an  apparent 
dry  spell  in  early  July. 
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1.2.8.2     ALLUVIAL  AQUIFER 

The  alluvial  holes  which  encountered  water  were:  G-S  S-7, 
G-S  S-8,  G-S  S-ll,  G-S  S-12,  G-S  S-19,  G-S  S-22,  G-S  S-23,  and 
G-S  S-24.  During  the  quarter  the  average  water  level  observed 
in  the  alluvial  holes  fell  approximately  1.2  feet.  Alluvial 
holes  G-S  S-7,  G-S  S-8,  G-S  S-19,  and  G-S  S-23  showed  a  con- 
sistent downward  trend  in  water  levels  through  the  quarter. 
Two  of  the  holes,  G-S  S-ll  and  G-S  S-24,  showed  water  level 
declines  from  late  June  through  July  then  rose  from  late  July 
through  August.  Alluvial  hole  G-S  S-22  water  level  rose  in  late 
June  through  July,  then  fell  during  the  last  part  of  the  quarter. 
A  consistent  upward  trend  in  water  level  was  observed  in  G-S  S-12. 

Field  measurements  of  conductivity  showed  an  average  quarterly 
increase  of  220  umhos/cm  in  holes  G-S  S-7,  G-S  S-ll,  G-S  S-12, 
G-S  S-22,  G-S  S-24,  with  an  average  decrease  of  350  umhos/cm 
observed  in  holes  G-S  S-8,  G-S  S-19,  and  G-S  S-23.  The  August 
measurement  of  specific  conductance  ranged  from  900  umhos/cm 
to  1950  umhos/cm.  Water  temperature  ranged  from  6.7  C.  at 
G-S  S-7  in  June  to  12.2°  C.  in  G-S  S-22  in  July.  Five  holes 
that  showed  overall  quarterly  decreases  in  water  temperature 
are  G-S  S-ll,  G-S  S-12,  G-S  S-19,  G-S  S-22,  and  G-S  S-23,  while 
temperatures  in  G-S  S-7,  S-8  and  S-24  increased.  Measurements 
of  pH  remained  between  6.1  to  6.9.  G-S  S-23  showed  slightly 
dropping  values,  with  the  rest  of  the  holes  showing  increases 
or  little  change. 

Overall  water  quality  of  the  alluvial  aquifer  remained  relatively 
stable.  The  major  constituents  are:  bicarbonate,  magnesium, 
silicon  dioxide,  sodium,  total  dissolved  solids,  alkalinity,  and 
sulfate.  Calcium  and  carbonate  concentrations  increased  by  50% 
to  100%  as  compared  to  last  quarter.  Constituents  which  showed 
significant  decreases  are  iron,  boron,  and  nitrate. 
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1.2.8.3     DEEP  AQUIFER  MONITORING 

Water  samples  are  collected  semi-annually  from  deep  monitoring 
holes.  Static  water  levels  are  measured  on  a  monthly  basis  with 
the  exception  of  G-S  S-10  and  G-S  M-4.  Since  that  time,  measures 
were  taken  to  correct  the  problems  with  the  equipment  and  the 
holes  so  as  to  obtain  samples.  The  latest  samples  analyzed  were 
collected  in  March  1976.  Water  samples  have  been  collected  and 
analyzed  from  these  two  holes. 

An  investigation  of  G-S  S-8  revealed  that  the  hole  was  plugged 
at  approximately  630  feet  below  ground.  The  data  collected  on 
G-S  S-8  during  the  monitoring  period  are  not  representative  of 
aquifer  characteristics.  In  G-S  M-4,  a  bailer  was  wedged  in  the 
tubing  on  a  deposit  build  up.  The  tubing  was  cleaned  and  reestab- 
lished in  the  hole.  Samples  from  G-S  M-4  and  from  G-S  S-10  were 
collected  in  August  1976  and  are  reported  in  this  progress  report. 

Along  the  north  side  of  the  tract  upper  aquifer  water  levels  were 
stable  with  the  exception  of  T0-2.  Water  levels  around  CE-709 
decreased  by  1  to  3  feet  over  a  three  month  period.  The  southern 
portion  of  the  tract  had  increasing  water  levels.  The  central 
portion  of  this  area  showed  highest  increasing  levels  in  this 
reporting  period.  The  lower  aquifer  piezometric  surface  has  de- 
creased from  May  21  through  August  27  of  from  1  to  2  feet.  One 
exception  to  the  decreasing  piezometric  surface  is  in  the  area 
of  G-S  13. 
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EXPLANATION  -  U.S.G.S.  GAGE  DATA 


Recording  Type  Rain  Gage  Stations 

Corral  Gulch  near  Cathedral  Bluffs  Station 

Stake  Spring  Draw  Station 

Yellow  Creek  near  White  River  Station 

Storage  Type  Rain  Gage  Stations 

Dry  Fork  Gulch  Station 

Box  Elder  Bulch  West  of  Tract  C-a  Station 

Corral  Gulch  West  of  Tract  C-a  Station 

Discharge,  Water  Year  1976 

Box  Elder  Gulch  near  West  Line  Tract  C-a 

Corral  Gulch  near  WEst  Line  Tract  C-a 

Corral  Gulch  East  of  Tract  C-a 

Corral  Gulch  South  of  84  Mesa 

Yellow  Creek  near  White  River,  Colorado 

"Rinky  Dink"  Gulch  near  East  Line  Tract  C-a 

Stake  Springs  Draw  near  Confluence  with  Corral  Gulch 

Tributary  to  Yellow  Creek  East  of  84  Mesa 

Upper  Big  Duck  Creek  North  of  84  Mesa 

Lower  Big  Duck  Creek  North  of  84  Mesa 

Specific  Conductance,  Water  Year  1976 

Corral  Gulch  East  of  Tract  C-a 

Corral  Gulch  South  of  84  Mesa 

Yellow  Creek  near  White  River,  Colorado 

Continuous  Mean  Temperature,  Water  Year  1976 

Corral  Gulch  East  of  Tract  C-a 

Corral  Gulch  South  of  84  Mesa 

Yellow  Creek  near  White  River,  Colorado 

Chemical  Analysis,  Water  Year  1976 

Box  Elder  Gulch  near  West  Line  Tract  C-a 

Corral  Gulch  near  West  Line  Tract  C-a 

Corral  Gulch  East  of  Tract  C-a 

Corral  Gulch  South  of  84  Mesa 

Yellow  Creek  near  White  River,  Colorado 

"Rinky  Dink"  Gulch  near  East  Line  Tract  C-a 

Stake  Springs  Draw  near  Confluence  with  Corral  Gulch 

Tributary  to  Yellow  Creek  East  of  84  Mesa 

Upper  Big  Duck  Creek  North  of  84  Mesa 

Lower  Big  Duck  Creek  North  of  84  Mesa 
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ALLUVIAL  AQUIFERS 
SECTION  1.2.3 


WET  CHEMICAL  AND  SPECTROGRAPHS  ANALYSES,  ALLUVIAL  TEST  HOLES 


RBOSP  PROGRESS  REPORT 


EXPLANATION  --  WATER  QUALITY  COMPUTER  OUTPUT  SHEETS 


1.  Code  Hole  Description  Data 

Job  #  Ik] -hO 

Assigned  project  number  for  Rio  Blanco  Oil  Shale  Project 

by  Wright  Water  Engineers,  I nc 
X  =  Distance  in  feet,  north  of  baseline  7200  feet 

Datum  of  the  Colorado  State  Coordinate  System 
Y  =  Distance,  in  feet,  east  of  the  baseline  7200  foot 

Datum  of  the  Colorado  State  Coordinate  System 
Z  =  Elevation  in  feet  above  sea  of  the  core  hole  at  ground  surface 

Date  Dri 1 1  Compl . 

The  date  when  drilling  was  completed  on  the  Core  Hole. 

Conv.  to  Moni  tor 

Date  the  Core  Hole  was  converted  to  a  Monitor  Hole. 

Aquifer  1: 

Depth  in  feet  to  the  top  and  bottom  of  the  upper  aquifer  from  G.L. 

Aquifer  2: 

Depth  in  feet  to  the  top  and  bottom  of  the  lower  aquifer  from  G.C. 

2.  Sample  Description  Data 
Date 


Date  water  sample  was  collected. 


Depth 


Depth  for  Method  1 
Depth  for  Method  2 
Depth  for  Method  3 


depth  sample  was  collected  during  drilling, 
depth  sample  was  collected  during  pumping  test, 
the  static  water  level  of  the  hole  when  sampled. 


Temp. 

Field  temperature  of  sample  (  F) 

Lab  Num. 

Designation  number  assigned  by   the  analyzing    laboratory, 
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Method 

i  Drilling  program  sample 

2  Pumping  test  program  sample 

3  Sampling  program  sample 
k  Drilling  seep  sample 

Aquif.  Log 

U  Sample  from  upper  aquifer 
L  Sample  from  lower  aquifer 
C   Sample  combined  from  upper  and  lower 

3.   Wet  --  Wet  chemical  analysis 

Values  are  in  milligrams  per  liter,  except  for: 

Gross  Alpha  -  picocuries  per  liter 

Gross  Beta  -  picocuries  per  liter 

pL         -  standard  ph  values 

Conauctance  -  microhmos  per  cm 
Negative  values  indicate  trace  amounts. 

0.0  value  -  element  not  tested  for. 
Spectrographs  -  spectrographic  analysis  of  sample. 

All  values  are  in  milligrams  per  liter. 

0.0  means  trace  amount 

99999.0  means  major  amount. 
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UPPER  AND  LOWER  AQUIFER  MONITORING 
SECTION  1.2.7 


WET  CHEMICAL  AND  SPECTROGRAPHIC  ANALYSES,  UPPER  AND  LOWER  AQUIFER 
WATER  LEVEL  DATA,  UPPER  AND  LOWER  AQUIFERS 


RBOSP  I   -       I  ■   ■''  ] 


EXPLANATION  --  WATER  QUALITY  COMPUTER  OUTPUT  SHEETS 

1.   Core  Hole  Description  Data 

Job  #   7^1-^0- 

Assigned   project  number  for  Rio  Blanco  Oil  Shale  Project 
by  Wright  Water  Engineers,  Inc. 

Location 

X  =  Coordinates  east  in  feet,  7200  foot 

Datum  of  the  Colorado  State  Coordinate  System 
Y  =  Coordinates,   north  in  feet,  7200  foot 

Datum  of  the  Colorado  State  Coordinate  System 
Z  =  Elevation  in  feet  above  sea  of  the  core  hole  at  ground  surface 

Date  Drill  Compl . - 

The  date  when  drilling  was  completed  on  the  Core  Hole. 
Conv.  to  Moni  tor- 
Date  the  Core  Hole  was  converted  to  a  Monitor  Hole. 
Aqui  fer  1  : 

Depth  in  feet  to  the  top  and  bottom  of  the  upper  aquifer  from 
ground  surface. 

Aquifer  2: 

Depth  in  feet  to  the  top  and  bottom  of  the  lower  aquifer  from 
ground  surface. 

2.   Sample  Description  Data 

Date- 
Date  water  sample  was  collected. 

Depth- 
Depth  for  Method  I:   Total  depth  sample  was  collected  during  drilli- 
Depth  for  Method  2:   See  aquifer  1  or  2. 
Depth  for  Method  3:   The  static  water  level  of  the  hole  when  samp  lee 

Temp. - 

Field  temperature  of  sample  (  F) 

Lab  ID- 
Designation  number  assigned  by  the  analyzing  laboratory. 


fS 


nr>  •  ■■■*   p  — .  .   -  .  r  '     * 


n] 


Pane  2 


Method 

0.  Drilling  soap  sample 

1.  Drilling  program  sample 

2.  Pumping  test  program  sample 

3.  Monitoring  program  sample 

3A.   Monitoring  program  sample,  not  representative  of  aquifer  conditior 
Aquif.  Loc. 

U   Sample  from  upper  aquifer  during  drilling,  pumping  or  monitoring 

L   Sample  from  lower  aquifer  during  pumping  test  or  monitoring 

C   Sample  combination  of  upper  and  lower  aquifer  during  drilling 

A   Sample  from  alluvial  aquifer 
Wet  --  Wet  Chemical  Analysis 
Values  are  in  milligrams  per  liter,  except  for: 

Gross  Alpha--  picocuries  per  liter 

Gross  Beta  --  picocuries  per  liter 

pH        --  standard  pH  values 

Conductance--  micromhos  per  centimeter 

Negative  values  indicate  less  than  minimum  detectable  limit  indicatec 

0.0  value  -  constituent  not  tested  for 

-.v-.v-.v-'c      -  not  analyzed  for  using  wet  chemical  analysis 

Spectrographic  -  spectrographic  analysis  of  67  elements 

All  values  are  in  milligrams  per  liter 

0.0  means  less  than  minimum  detectable  amount 

99998-000  means  major  amount 

*****    is  used  in  Water  Quality  Analysis  Summary  to  indicate  an  element 
has  not  been  analyzed  above  the  minimum  detectable  limit 
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